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sWktaW.o "for tho opnoontzatioa of oea water oinoo .$ç& oalto prooipitato  
out cmâ in terfero ' with micro soopia 0 mminatio%%# a * 'A-'A
■• ■■. ,  ■ . • , ■ " ■. ■■' •y. , .  •
. Ohùlpd;:)y (iDRO) paoeed lu%:o water through a moabrouo f i l t e r  
' ' ' ' , having e poro, ai%o of W t atoppod tho nrooom tvlillo a' few w l. of
' A,%. v4a/'>''s?’ /'' A j )/ ï , v ^ . ■ ;'". v V'i'7- a.'" ' '-v /^ aa ■ ;;.r à''-..-.-/' \
. \  watoz* romainod on top of the f ilte r#  t^hio m;rvod 'to ooncoatrato (01
' . th e . micro ^ -organisme from a largo volume of %7ator into a foi;; Ho ' '
ti'anoforrbd mOasiWAod fp;antitioo Of thio oonooatratè 'oû to a glaoo elide 
, and a fte r staining with o:ythrooia ho oetimatod fim i 1 0 0 , to 1 ,0 0 0  timoo '
' ' % ,an many orga^mme %' th is method as %  the pldto comt mothod*
, Ohclodi*y 'apprcoiatodthattW.O,rawbimk'of thi#y,^ct1;*.odvas Wie ' '
iucv^tahiHtV of counting both livl3%  and orgmiienïÉ# _ ‘ ; '  ^ , -
. . ’ '. /  Janmsoh (1005) oW .'A riich  (lOOO) shooqsnfully ,a,ppliod th is
’’ ïâcMiùâ  ^ y ith 'moilifiaatlonSé, to, tht\"pnumor#ipà c f . moû t/c.tpx" Iw îto ria
A ' ' - . ■ ‘ , y .  . , *■ A , . A- \ . ' \
, ' gave d e ta ilO f  the toohnifpxq used# . %be ma^ ox' dbyiatlcn from
tcu3)uiauo uf Oliolcslcj iuToXvod filtc ri^ rg ’U ll o f the v;rfeor through, 
the filter;^  /a a tll 11/ y.ifî ùvfg -çmâ oxnnrla,lug d irectly  .
où the mirfaec of the memhrano tts o lf# ' ' ' ' ' ' . .
' : . ' , I f  g lo #  slidos.arh.immnzwd in  iTatur and le f t  fo r a period
. ' of time wcriphytio haotoria w ill atthoh themsclvcR t c  tW  glass , _
mirfaqu# I f  thooo ,0 lidoo am romovod ami otained i t ' i s  »' .
■ . , " ' . " " ' ' ' " ’ 'À' - ,1 ■  ^ ‘i.""' A. '.-"' 'y/ ‘'à'-'
" .’ ., - A ... ', 4 y'', % ,AA''4'; ■ ■ -y-, '.'A . mAA,; ■ , •■- ■ ‘  ^ .
p o B s i b l e  t o  c ù i H ) . t , , t h s  nmhar o f  . o r g a u l o n i B  a t t a o i i o d  0T e j ? ' a  t e r s o K l B d a  
xy«oîA;: H o ' i î o w r f . u D  '
■' ' ' t h e i ë '  m i t ÿ p r a b  i a j t t i t a f l .  g # i # v e '  o o A ' e l à t l o a :  b o t e e e i i "  - 
,.plà#^,#p#8 'aW ;'8###eat;oo## } " /
,,; .' ' ,âp«bt's.:j à tp#  '#B '06f^aess là  t'î#  ':_w '
■ jpp.tfXa'îiM'pç v^àé%ÿ‘;mploÿ-a,0J %y J&fli-js '(1988^
„,. :.A y- " •
'v,” ,
ùpuntéji'A A''thbùAanâ' ' -
44, i-v . :À; g-'CA-.y' ='4_ . .. . '■■ ,"A _ .," ■ ■ ’• .'
' ' .^' Çy:' ' A, \ -À-.. ',. A. : ' '/'^ y '. \ ' y' \.
. WwqV#j^ A thé pf / tW- % p ÿ ' , q , 9 p t a m i à b ^ i # É  '
r p i a t i é à s l à # ' ^ ^  o é u n t s :  t h é .  p u r f a p q
û f ;  . m ç r n b r c w  w a s -  r $ g p ; ^ t e d A % ÿ } y f p q d ' ; ( i ^
" . ' "  ' ',, à  ■  ^ a:a y .l>- ' ' ■ A , -'y;' A , , ‘A’ ‘A, : ' \ . ,  A' - -.a, •■ ' '
,'v '- Â n è p v a i à ^ i ô h  o f  f i v e  6 ù l t u r â l l m ê & a & & ^ ^
y  . /  , A ' m A ' U A À '  / A 4 y % y ; g A ' : I A  ' A y : . y / A A : A . .  A : . , ,  , , ,
\.dirp#:-#e#é0dpià:''#th6^y:w# '0#  1%r .,
. ( 3 . 9 S 0 ) ; » <  : S f e t  i  w i t u r a i  , m t W # A  " # b # G q Ï Q W : .  % o # # . .
g y y y ' - :  ' ' '  . . - - ■ a ; ; , , '  A ;  . A A - % y  y -  y -  A : A .  ,. - y g / A :
o â . M t ç i e a t  a g a r ,  s i l i o B  6 # A ' H À & \ m # m W h $  # Q % # o l W y  -
' A À A A ' y -  : ' " ' A A  A A a - A  : - 4  . A A ^  A ,  v  A ; ' . . ^ . A - ' A - .  '
4 ë 0 # # A # - f i l t e r s ;  " w $  # @  e x t i a o t l o a  a i l u t i o a  müboûit
■ A' A/A:' y ,,A A '■ yy 'aA A.. ir- ...-'y'A y.'"I v-' ' ■ ,■ ■' '-vA'' . , - - , A;-, LÂ-'V. •
- b i # # y % i ç W ( â o < # #  0$ ''"  ô % â n i % #  p h  --.'
,%ÜL A 'A :  - ':' -> y l f ^ ' v  i V - ' À ;  :V'  I I '  ' %' ' ' I  - - '' . 7 l : C  ' A. y M.
a n d - '.' #"#680 - ' -1 '
'./. À A - g y  ' : ' \  ' A - ' ^ - A : : : '
0 ^  t h e  o u l t u r â l  n i c t h u d o  6^
'  ^ ('- :'iÂ^ÂA ' %' A ' ' . \;r t '4 .. . ' ' A :ÀA-'' ' Ai':: . \'. -
a b à : ÿ ë # t ' é # m e t .  W Ù 8 '  ' ' - T % e A é i i ^ i h o t i ô % f  # % ü i i ô à # é t W ' d " A ' -  ; v■A ak y'A " A' -4 y> A _ '-■ A. A'. ,>y,A'. ■ .0 „ ■ yy A'A.-, " ' ^ 4 / _  ■■.;-■■' A 4
-4,. '
-■■-y' - . y';vaA'.'>
,.,:rA7A
_-À4 . ,A' . ..3" 3 -
- - - ' — - i-4 v  ■■• ; . : : -... ïi;..,. j  '-4.;. ': v
..............      yy
and tho i i^iorooôloii  ^ mombrmio f ilte r  muthud gave ooimta 85 to 55 timos 
h lg lio r .  A ;o m x ^ o tiv c ly g  th a n  did any o f  -t-lio x ia(n .'oeo lony m e th o ds. 
D ir e c t  m ioro0GOpio'A'qbW '^^'\^UA% 0)#ra% )^ f i l to z * à  w o re  ' o p p ro x im q tp % '\" 
150 tjjRGS W Lgbor t h # % â t o  b o w ls ,  on& # e  a m a W rq .o f % « loN W #::
• - " , ’ . -i.-.v(., ■ I ,v  ’ '/■'■ A A \ :  ''  ^ 4 A ; - '  ' ■ ■ ' '■ ' 'V - 4 ' ....''■ '. !. ; .  : I ■ ' .  '■>:■ r  - , ' 4 " '^ '4 " .  "'"' '•
-A 'y/y- ;'y " ' ,\ À 33'VT, 3  '  ^ ''"A.. :
. tranoforrcd .from moDibrene filtora  .t,o'g la s s  nliden woru iwghly 8 ,0 0 0  ^
timos higher thmi ,platp\ Çpùàtéÿ:-/ ' ççàÿilédi% 'JawaWK
dome-s (1 9 0 9 ), g iv e s  a  o o n p a m tiv u  Aum naiy o f  ^ t l i q i r  r o m f its  f o r  a l l
oomxting methods naod#  ^ ' - .-
' i t  l 3 intorosting tu note tlmt Jdhnasoh and dunos (lOOO) 
ohnez^ ved largo nimboru of npirilla^likD urgcmisms %%r dlrcou nloroooopy,
r. ' Ml?'... .' imt iuolatûd wona of thosu - types by .onltnral mothodo#
éï.;- 4 ■ A ■vi.AA-y' v:rA-''^ AV,;rÀ,AA4AAAA'AÀ :A;AAiA'y' A?/A AAA':AA'.A'AAAA':A'Am
• •■ . -.14#, . • •, „ •
• ., e . * 4 .  'B^s%aÆÉAa3a%W#m' . ■ ' ■ " ■
y" '’fAf' ' fofom éa ootimato of tho optent of Ixictefial activity la
. rm y body* of seo, watov oca 'bv attord^ otod mi in.ilioatlo;a of tbo nnzahozeo
f  vAA vA/' ' ' -'A, A;‘:’;AAAA ‘  ^ ' ’ ' '  ^ . y.' '^3A.A . 3:^
f'Tf '■* ’; '■• •• ■'•/’ ÔfA'baotvriCîi and of thpiv dq.;;tri“hi>t:Wu tJivooghout a watoz* maos and/pf 
À / . f . , / - ' ' '  yA .''''A '/!thèr.fm ,#^^ In f lu o n o in g  th iO A d is t r iW t i fm ^ . is  e s s e n t ia l# . '
'::/AA' '-A ''-fA 'y A''A\J -A À A - ' - /A'
%ho f i r #  roal.ntWiipt to inyentigato the effootn of
q^ rkcrnal Inflnonooo on the d^.oW.Mtion of haotorla in pea water woo
' ïnado b y  7-ilojiX (1 0 5 0 ). u o rck iiig  in  th e  O ly tio  5oa ÏÏn fo r t 'o n o .tc ly
nho used  m o tiia  p ro 'paxod  v /li;h . t r p  n n 'le r  th ro u g h v u t t h is  in v o n t ig a t im ,  
d;.AA'"''3 ■ h u t ■ novorthcxî.oas ' she wa.n d b lo  to  o h tu lx i soao in to i'o s 't in g  in fo rm a t io n
on th e  c l io t r ih u t ia n  ond v a r ia t io n  o f  h d o to r in l n;aiabcro in  thO A am aig^A il-' 
.Tn onrmaary^ (1 9 5 0 ) vm xi: in d lo a to d  t l i a t  mU'ftioQ
""lAAA
:, V.,
a :
A 4 . •
4... >’ '■ vf./A* " /'■ . „  ' . ? 4 •■.,■, 4 .. ' 4'- V1Ï - " 4  , ' ' V' :, - 4 , '  .' 4 ' ,4. '
. éàppoi'tod a gra&itor hr.ntorial population than jzator at
.:44 AA V "'4
.4 4#
1
' V
' rbtip o f m n g o '  of and
pe%' punt qrror qf, d l f âvthqdq ùonpa%%d
, to pïàW, mont# oorij)uted frou a ll, data# ' (Jbn^ msLb, 
' onA dPnob, 1959)# ' '. ' '
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lo v m r IdveX üÿ tW u g h  th e m  a h iio re  ,m arked f3 .u o im # io n  o f  anm bern
' ' ' ' ' ' ' ' #  ' "  ' . .  ' o;h th e  A m rfa o e /tW ii #  d e p th s . hoX ov/1 0  fa th o m s# . In  hoah  S tr iv e n ,  an33'"^... :A<.:CA'A:\4v JÀ5'''ÂA. A%#v:y,.'T:vA':A s  '.sA:A''3A/..A\'':/''IAïdA#A''s\AM'-/##Af
' ' ( * * '  f '' . ' j , ' ; '
im o o a tiim in ic e c l aoa lo o h ÿ  th o rô  wo/ü un  a vo ra g o  o f  '8 0  baùta%0.a n o r  m l*
a t  iiko :z s u rfa c e  'b u t cuXy 80 p e r  )i'%. a t  10 fa th cm o #  - ' X’lio ra  was an 
In d ic a t io n  q f  d iù x w l v o r ip t ic a x  a t  lo w e r lù v o la  w ith  a  tondonoy ' f o r  
h ig lio r  o o ù n ts  churlvîg tlio  n ig h t  # ' On th e  o-l-horc h cn d  l i t ' l l e  n m ^ e r io a l 
v a r ia t io n  w ith  soantm  was r\ppavon*U  >31oyd y o r ît iû a tô d  th e  d iv lu io n .
o f  n a r ih a  b a o to r ia  in t o  tw o  o i^gan isB ^n^liy^tng ; o n . ,^
 ^ ' , ' I . '■ ■ ' ' ' ....
to ' p a rtic lc m jg , a-aci. fr/o o  f lo a t in g  h a c tc ila  whono soivcco o f  f o o d  ; Ig 
o rg a n ic  ïà a tte r  u iG o a lvo c i i n  aoa w a te r*  ' , - ,,
V/aksnan (1 0 5 5 ) decidoO . 'l lv t -  th o  c o n d it io n s  ro s p o n s il/ lo  f o r  
th o  . d ls i ’r lh u t io n  o f  h a o to r ia  in .  ecu w a te r v ;o ro  X ) ■ th e  s u p p ly  o f  
liu t r ic n tC jt  w h ic h  in o X m lo d  th e  abùndanoo, n n tu ro  a m i e x te n t o f  ■ * :
ilo o o m x> o p ition  o f  o;aganio la it t o r ^  and  %ho a v a iX o h iX lty  v f  e a c e n t la l
' A''':À !A; AnfÀA A. A y;/..I ..I A’ ,vA AA**'>‘''AAA/'A’A'AgA 4. . ' A- AA’'Â AA> g;A. A'pA/: 'ÀA'ÀAf,
eX cm onts, and, 8 ), th e  cnT i:r'>n iaontaX  o o n d ltio n a  ■ in tch  aa a o ra ,t;iu a ,
to m p o ra tu ro a n d 'c a X in ity *
'3::A.-.'A AA 'A '''\Â ;yd lçh i# tté # ^  i n  b a c te r ia l
count;:; vn ltU  o b v io n o  changea in  e n v iro a n o n ta l o o n d l.t io n s , e ,g «  dep ths
aa aco n , d is ta n c e  fra^si la n d ^  th e  x-ccuX'tn o f  H oucr^cr \IO S a ) aud
and^PeXtham  (1 0 5 4 ) c h o iild  b e ’ o o n o ld o h e d * 1‘hc f in d in g s  o f  th e  l a t t e r
, . .
tw o  v fo rh o rc  a re  p a rw icu X a rX y  o 'b r ik in g  o v id e u o e  o f  v a r ia t io n  o f  
iin m b e rs 'w h e n  w a to r aam plon a rc  c o lle c te d  a t  th e  8 à m o 'X )la co ,a t v i r t u a l l y  '■ 
1;h.o m;nue tlM c #  _ k’h e 'a n a ly e lo  o f  tcra^ 10 m l* sa m p lobA 'C O llec tod  &% one 
p la o o  w it h in  a fo w  nocondo s lun /od  an a ve ra g e  d e v ia t io n  o f  Cd*5 po:e - 
o o n t f r o m  th o  a ve ra g e  p la to  c o u n t , ,and v /h o n ^o u iy i aam plcB
%mre c O lle o tc d .ru x d  p la te d . d iro o tX ÿ 'g  th e  ooim1:a d e v ia te d  b y  an 
u u o h a o .  900 p o r  o e n t"fro m ''th G % n e o n # ......................- - •: ..
As-
Konanor (1008) fouîid ^bat tW of foci of lamd drainugé oa. ' - 
the »%uubo%'c of banto%'3,a In ooa water did not e:rtr#d boyoml r«U0 ulXq 
;Crnn the shqrq,', Tn bhallov/ rcglouG, i/horo \;ato3/ wnu ntxod frox:% i=cp 
CO bpttqm, 'ho fduAd a G6nnl<9e%'ahly ,Mg%wr Wotorial 
f w i  80 tp 800 prga%!itc3T'\o po%' thtm'Xj) ux^ oxt nou whtor whoix) 1-%!%#.
%o%oll'6iadPolthm (1954) M lod  to detoot m%y ^gnlfiôwû
fW/fuoo do\wi to 85 (AOtrue# ' Prom thu open sau 'pliitu uomxth
are ohtolnad 1%% tho from.thq othfdoo dom td .80. motroM, wlAlo ' 
t^ olow 3.00 ;i\otrwn only a vo%y fow baotoz'^ .a a&\: pi'oboixt (/ZoDo'jJ. wtâ
&3/ v \ .  A:- ' iw a ,,l9 8 5 ). '-
C#'y. \ - I' fy... I..  '# /zAjiAlé.A/A/h
i; la  a .cW y wf Itlcmtio coauta'l i%tw o ff thv.ooant of %à;log,
3 ' -A '■ 3,> 4  V"' ...4 , ,  -' A ’ 3v'  \  ■■"'■/ ' y  ; i -■■■;■"'■. A k  \ \  ' " h ’ '. y l^ a ' ' '  /  - ' ...g .T .
Hud^ .oOixm (10v5) %'\ot# a BUgg<^ sttun of, oo6ccw3, vai'lation in mioretlzA
%r.,T \r..fA'' ''' 'yA^urfW0'dWi':to:&''fath0m6f "'::'à 3'', '-'..:.\3>AA3'A//A;A\.
;' .'# I ' -#h&';% 3 ( % ô 5 Q ) ; : , f # p  ' ï%rgdq%vW .:-- -
of buotorla ooqurrod in .qurfooo watorc, dt?oi'oaoj.ng to 75 nqtr^ oc^ , 
with ax% Imi^nnu in aotuOnnou at 800 motron# miilcod deoroaor, in ; ' 
Wiotorj.a% nuuhuri4' mo ohtaurvod )ii#  Inlrw the 'thozKOuliao 
rozGilqotqd by mAorbeoZoay counting ucthckU %mt aoi 1:y d im #  / \: r
' y /  '  •;■
= m y
""' S' ■ ' '- ■ A-' - ' ■'•: 'S A,,. 4 .. .4
. 7#'"-' A.:  /'k-:#4AT' -:'
p r r
. . ' % ,.. ' f! r " , .  r . L ' > jS „ . . ,. .‘ ;. . ■ .- . » . - r . ... ' ’ " .1" “ » •'?••
Ovlio (1000)
,>: Â ; '. V .G % '- " '. ' '' ' ' ' ' '' ' AA :'A' .-I]"; ,^' ' ' '
. /"A '3 diotributithi of bacteria ami fo%3ad that küG maici'ma populotioaz of
' "  ' s : \ i s ''b$AÿérialÂhotcroW,\)j)W;#pq&reê''W.;thq(mphpMés#h% uad^tMtvs ^
:-3s # ;  '% , A- 3'#As■•;</. ' - : ,;s '■ ■' 'SÀ- '4/ Ay :.....A-#./ 4 A" 'AA'As ' '% %,
A' A ' -./- -'ûwÂàrA dlminiqhod %/lW: Aopthi! ' '- %ho highont ^^iorohial
.... A'"ho#Iationn mm apiw6nt''im /'- i; ... '.' '/..A
#  As#:W:"OAv:.-<- '"-hAA
•-'A '^SV-
' - / ■ S V 'A ' . .  "A- 
4  /  '■ ■
Ai-
î
A i';-:
'*®'k0P ■ ■
" {4/,, S's; A . ir^vsAAS vy g lAiy y'i 7'•- %" \A,S4\ s sgSyA// ' , A.v's ; ' a;'..;"-,\
A'::-'Ùa0'>eon /• , .
.3 ' #,%:'% , yy . /' / _  ^ y y' .' A:/:.
„ -A;. ;Oppohl|©tor ,mi&iŸmq%<,;:'y:%ap 4 4 " , , / 3tChp\p.qW#à*^ 0/.dmài'" ,. A/v. 
:::Ag::As ;,\A -fà 3 l:M :--''':A W l.À 3 A yA  % A :A i'A ;s A j# y 3 ' 'Ay y / y  y 4\;,y^y .... AA'yy
y y ê f ÿ . ' ^ # ^  # À ^
' 'Vi i . : P ; m . . . ^ 4, , .4.!:::;A'4i;i.Y;.i4\47.y^'i.-.:/ , ' 47-'
- ':74 : , ' ' V444, '.,4 / 4 4 4  ;:'; 7\: : '  ' : ;  , ... - ' . "Si
V ,iimdôm>nt .-ranid.• osdtiation 'and dôaOiTôpbitiou-* whoai;. hcldèd to.ifrèhliu’soâ •-. •'
-  y/y: '
' / liV'iWfi. ' a#ë& tù  oou œmrmifer3#eèi#aEt ,ig baoterlml i ' . s Ai
: ■
yA/y.y::.y;' yy'y \yWM:m:al8tW ;\:y:
'. . i i t è b m L f u W h o f  by.))0Ÿ&m.,'(1008')'-^ '.-who iWtod '(ï'^ .-' • . -  s , : - :y
Xag of botwoam a plankton, amtbumi) mid ,un îw.c%nao.:;
' '. • lfô.ütprfo!IA|:mü^ prDÿ'' mâ ami, Ite-ioa; (#60)1,w1##qwcâ, % ..’ /yy-
'''AhioWWùpia.iWâïàlh##  ^ /ys
; /;A.#aÂGspmea,;al| î^  ^ -  ^ , 46
, # ê . ' # # > $ q . o ÿ i # 3 / i %^ ^ ^ ^  îmatàùial ■ 3
'■■/Ai-..■;■'■■; , # 8 t:A##ao ba#W'#0 G0 tà b#0 ''b#n..a6 #tènty#pB#^ ^^  ' ■ y ,
':.:-th0,--:&g3qqf/.Mo#àl.@i:go2N%'at#w^ y,.é%&%/a0BB8$it%%é'^ W '-.'-/A A-.-..#
' : nronarblonb3of .the meipl 31 u ;ioa% ifoms .'isolatecU'i'- : In ' m it / a -fçr? •.. ’ ’ , : '
'y\yTAA.:% /- ': ' '.-v
: ypùbHoiV^ ioxià t^ Aipkyïflology':' #d.... 3- ,  ^ y /3':
.. ùXanrifioà## pf ibùotorla- :iA3c(Lv%ëâ-.fm.#:ppa;-w#q%**3-. '"-3 Mwa um». , 3 . 3 , . 3 :3 
■ 'homvoy, .àmiarouq '" pWbliôationp - giving .detailed - Inf ormtiôn: où %W • • a 3 33
is .".A ■. ' ,3. ,;i.4 ■ ■ Aiis', '; ,A 3 3" i 3', 3:, 3 -,.. /^A. A- -3 i ./i.. A' ■.' - s.A
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' B0I6 . p e e m d é ' h%W r épiixitu ihcvn^-tte' S^ ÜriiqX' ;'^ Ga':'%78t0r'.. '
\agaS;- ’■ 5) 'thorp/tv#:ao:8pp%rmt:-dilTqi'/omuvi.'&m àmmté frosi;surface ' 
.ImùUlatqâ^ #r. p#r^pla%0S^^ %^&;tÉe3:fqr#r r^ ero hiore/'Qaslly'' oùmtéâ"' 
,. aM .cerW -nly 'm ro, oaita'ble/fW ' plWdag -qff ■; bèpamt^ 'a&lonloa 'fo r '
; ■ On é fep:l0 Df these finding# it.vrae âocldeds. •'.i');''to -ooilect
.#1 samp3.es fro# a -.staliidn• ton of 'Abeÿdôpn.. etV'-a'ïlepth ■ ■'
Xd# '/ton- motrosx-dinoo'' iüilè slto  B #së ''é ifforenoo In  ooutiî:#'. •■“
. ■ from-a^\6%0r '^.'ôamplqd# It- wap /su ffio ion ij^ ^far îmm  sàèfo tè '
, .minimisé'thé poaslb ilil^  of tô fro8trio l'/6dnt#inàtion  - bW near oxloügh 
to tho laboratory. #  allow plating - of' a f  ow-= ho#8'''aftor' ;\:4-
oollootiOài ' - "g),', to .qürfaqO" l^$ioonlatO:..:platopÿ, - maln%^ '' 'bëôaupo '#8  ' 
oomtiBg-and'ioolatiôà of iiidlviâùaÿ-oaloni’QS would -hé fa o illta tê d i 
teùouOô roaidtO ■ of .Éiewati-and -liaÿon.'- (pers#; oos*). iiidlôatsd.-.
. ' ' t%t.; eh^iomro to; a ^plating tompomtum O f i m o  à'-dolëtorlouo ' /  
Offeot''“On spOoifiô' -pisroioIogioal-%p00^  p a r t i c u l a r l y g e g m ' s  '
•V?'V. èS’W" ' ; :T:È*È^ ;''i%ter^8l s mO. I ' o t h o d B . '. ' , \%
. :y- - ' y ':r-ys:;ÿ'%n sampling ' (^ ?lgurô'''ë) t V/t.’’
,,.%waa ^tpaïaîiW '6f .;#ëfâoqm- 1#^ #^  I^ mg#
.'y ' y bu%l06tat 'thi'È.,ilboali IS 'Àt .d dobtli df 3,20 1
- ' .■ ;-métreB;: and :^a/of/'.a âautV nabm## %hè' -oallmity;' of - the oda:%ator at 
: '... ' t%'- 88mpiing_;..#0a , wator 'tempefWWrà ÿarieâ xmlÿ''
 ^ ■.'■ ■-, Bllghtly throughout, # la  Iwëstlgatlom '^  frpm.^ a ' =0 0#>' . ;■;
\ âwMg.thù 'Oe&lAiÿ' 19#  oampl%g # 1#  ,#Q-V8 m a ÿ i m i Ë ' q f ' at tW ,;• 
a , , \ y  l#O':-0ampïing trip,*:. , \.(Si!hïs supplied
- and i##' Department-df 4n â * . .
:^ ; '■ orBootl&ndÿ: âooày#. 4#'0- figum 'avail&Bïe:'for■'.•^ ,^,y' -
. ,'■ tlvB otgdwlo matter;bdntént .of/“-the •-y ;'■• -"'
':., y- ' '■ :.. ', ; .-Water 'avÜN'-'qoïlQotodl% mëano ë'f i v a t e % v d é v i d é  ■ - "
’ and’a 'glass eantainor as-'dééoribed '%:' ipAoliéll -'y;
' ■ ' "-ypqa water. dampiqà wqré':;ébtp,iné& - on" tlié following dated: /'/■'V\‘’ _
Bamploà A D^ ' Mtl i ' -DGogAer^- - -
rd'Ootabdr -^v;- , :
7^0. . . ;
stuBplë'è ' of ■  rdvgMÿ' 100' ï;ï|1>■ eaohg v)éro;-;qalleoto,d at "% ''àmtK- 'pf.'. IQ ' 
motfes.witliin;:a fow ;0f  ;éàW':othér#'-% .i m m e d i a t e l y ''the';v;._. '■'■ . -
\#t%i&rawa%;6f. tho paupïé'/thÿybrd^ t# e '' #àà soalGd;and,,the ;'■
b o ttlo -'ttried  lu  o%*üshéd::ldéÿ:,^ ^^ ^^  ^ '%é, plating ’,
■pa’ôoé'dur© was .oéBmeïico“d;,.tb2^ ée ;to al;, hours later# ' •-•l'êvy ' ' <:='' *<f' .•„
■-y-' ■ ■ .2#2»2»;;;-F2^ é-pà:mtioà''éf' ‘ i^oi^ vidon np(Haf  . ..W' -' - / y ' } : . "' . y-, 
, ; ' '  ' %gGd^ l soa TJatpri4%8\filt d-faenVs Hô#-'90^ "^W';y/y ' T",
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Sampling area
9 /
%
O
$ $
" a  
a
% / - • . ,  a
n ’ '
8
a
*  ^R
aa  ^-,»> A. u »
a . . - .
' -. a  y
a %
' • f c y ’ * V .
r .  ■'.4;
• • •1*RlR
a %*
“■ ',v ‘ ; '  ■ •  .  •- > - V
" '■ Î  ' . '  . \ ‘ î ;
• ' %
•H. «I
Î V
' y ; ;   ^ . --y;
fil#p-B àpw „to ' r e m o v e 'parfiGiilsfe:' iaattes** àl,luïô'd % *i
V  , , s . ; . : : y y \ y y y x r ' y  l y y . ...
(9*/v«) \vl-feb' .diBtiis.eâlWalm’* la  ito . px’ôpoÿiildii» "Mtem p'asttj 'sea., wataj?
. y . . ; ■ ■ ï-'-\ -'vy '■ '. - y' " - ' 4 . ■. ■ ■ •■' '. V!-. '■
y- : y-’tq-'cma-|>arlî â ls tâJ léâ  water*; ^0,q#rèd;/qum iti
'&Mqü tmà .'MiûUolm'A T^y ' stemming». "wWrounoii 6f  ' tW mitrionti V' y’■:;■'■
odBbtitnéntd vmto e # e d - and dissolved .-tWroûgK.'tniaklngf* y ''-, ' : '-%- - . . y^y'xc'
" a \ ; '  '. \   ^ ' V i W
yÿyy%B' ml* amowts o f # 0  medium. wqro -tW ii. \rOci irito-'20: val*' -y%:\y \  ' - -  .:ny. r ' - .  ^ - .wy-yy.y -y
y ’v
.■' . -  - - f:
8B- autpm#owl$z èpeolo -^ 
' In '.th is .-form media wore atorlXiséd %  stdataiBg-for 80= to âÔ'minutes'
Qm:t % r # y o 0 n # 0 o a t : l % y -V.;/y’;;y i;, ■'" ' yi ■ w.y;:'-.
. ,y.. ', ; , ${lyqughbut,. th is  ' in#8#gatibn':^^àged sea'. '" w# er web issadyfe-;
.'%&' ■'[) ''ûdrâtion o f mdWia* r y.^ bis-. wasyoea water?'wàidh-. ; had. héèn 'otérad’’
'": y  "" - :" yyy:& . y - ; . - y y y .^ 'y y y y - y ; y y ; y 4  .
fo r least thro© months lb' po%rthenè' :oontalnèrù'yatyro6m'teinppmtura#: '
':. 1—  ' r:'-.  ^ :y"
I t  WEB found that qèa ■imter/'whloh had boon, stored 'fo r .loss,than tlirae;-
, monthsp when l%aorpôra;^od, suited in; imprqdlotab'Ié; pH ;y ’ .
ohango#. during o torili^ation* ' -thi's. was "not ihof capo-with spa wator
*®aged\fpr more than three,'months^ whoh-'tho pll Of the mpdla Wed ' '- ,."'
was 7»é to :9*5yaftor'stérilisation# m ■- - “• '- •:. . ' .: ...:■,
" ' ' , ' ' - y y , . 'n.-'
■ ;'. a .s .p . . ' ' ' '
■• '■ ; , KoB'Sill’ a-mëdiîîs 8816 (KoBallj : i943J| xïas uaed as the Standax'd
, ■ . '-' ' ' ' --"y": .■ -,'' :yy  ^ '•.... y
. medium- throughout thé investigation*. • It= t?ao'. s lig h tly  modified from,'
the drigiim lÿ Xü ''that '75••par - oent'iiagod*^ pea water was usedk- %hio •
medium w ill "bo referred, to, ,as medium 1* " f-'t.:- ■ * *• ’
, Obmpopitioa of mePlum 1?**' 5*0 .gm, Difoo peptone* 0#l' gm#
fe rrio '• phosphate* 15 gm$-,Difoo agar* 756 ml# a^ged** sea watex»* .850' 'pÿ
•ml# d is tille d  water.#"/ ; “pH a f# r  s té rilisa tio n  7*4*''-to.-7;«6;# ■,•
-'r
-y,.-' y-
Hediura 8. waa TOî’y sisailaï* to noaium 1, tho only a lteration  
. /in':;oq;âphsiti0a •'•'being # 0 , réduotiob of poptoho content to 3 *  5  • • p u  p e r
y#'
y. •; ■'■- .. 8 /had., .the -.'kiàsaô- -©qhstltttoats as medium 2 with the
y - a # ltio n ,q f  ^ .1- glùoosé pef .lltre #  '.
■y,:,;, ; W - y / - : , , ' " ' y ' . ' '  .&e .w o r k ' / BoBpll (l94à^ indicates ■ that media of sim ilar /  
"y-.y ''" ’ '• yy.''- "composition /bo .'media 2 'ahclyS could he -'e:mdotoâ -to give p la to 'Ôotmto ■ 
y yÿ;%y ' y, , ■^. yoomparahle.,.wlth medium 1# "ÿh(# W fe Included in  this aeries to 
y, ; " Investigate possible - guh litative . cüfférenoea-. in  the-flo ra  isolated*
yy-yy. since.Holding \pç%*a*. oop*.) had. suggested that w ith .sa il bacteria* aomo 
. y y : ; •■.: & a à . positivo, spoçlês wore li&hihited by peptone oonoontrations above
' '0^25 uéryoent,in_:thc:,loolatioxlËedltüa* I t  aeeaod possible that 
'■,.'^ '.y ,,,; ' organisms; açtive yiù t^he dissim ilation of gluoqOe might he encouraged
hÿ the inclusion/o f ^ this,, sugar In  medium 5# ' ■ '
' : • Hodium..4# % rë* peplqne and "ferric phosphate were omitted
• ■;—• " by" oompXefeiy. UjkI replaced, by yeast osttrabt..-and sociUim glyoero-phoaphate#
• ■ yy ■ . I t  %& -theyfallowing ; .oqmpoaitiQA# ' 8?5'. g##--$ifoo. ym et -oztroot* 2 gm* •
■/:• .' sodium giyoçro'^ phosphato* 15; gm#'Plfôq. agar* # 0  ml.* "aged*' sea
■ water. 250 ml. dl a t ille d  water. ' pH a fte r stefllie jation  7*4 to 79 0.
....; . V- Medium A wasdpeigned-idMi-"'a view to- estimating the value 
\ _  ;0 f-yeabt e%t%%otL#s à %%plâcemeW'fd^: the ..peptone and iron deemed
'• ■ nepassa.ry hÿ-.^oBoll (;1043@ - fo r '• the-.-isolatloxi of-heterotrophic bacteria
' .  •■ •■■'■ ■ from CÔQ. v/dter# ■; I t  -did ndt.'--:beem- désirablq to omit phosphate'from this
' y--médium. y',3S%eriments in  thé •préparation-of medium 4 showed that 
., y. V •■ _"ihorganio,phbsph^ÿàs .resulted..in. heavy precipitation whon’added
4;..  ^ . V , y to , mo>:. water, while sodium •glyberbTpbU'sphato cauBod l i t t l e  < '
, ;.;- '.;  preoipitatioh.yy.y-;
. fo w  madia wore used fo r the analyses of the f ir s t
two water, esmpleo •of ihq 'sbiWLoe* 'in  Jitao I960, -for subsogueât ■
sampler. 'the following medrlanvore al'oo uqecU
• lijedtoé Â ■ basioaXlr ’ the same as''ipodium 2 with^  the'addition
' ■
of 2»d gm* 'of yehBt esctroot per litr© . ' ' • '
Hqdl;da ,6 was the Biedlusi dosorihod by tveorgala ,(195®?-), made 
up with 75 per oent -sèa •water. • ■ • • ' ■• . ■
• Medium 7 was hasiOally’ the- same an- medium A with the addition 
df 3 0^ 'gîiu 'peptoue.-per lit r e .-
Medium' 6 ommot he - related to any of the other bxz media# 
fh lo  mediuà ' waa iaoluded. in  the ' investigation in  m  attempt to 
eetimate the value* in  the mlbrohiaX- analyeie of aoa water* o f using • 
a ©edluvft developed m,th a viow to isolating the miorohial flo ra  of 
marine fioh# , - -
®he Dompooitiôn of a l l  these media used is  preaonted'in
flgm # 7# ' ■ • ■ ' '
2.8*4. sssm jtâ& B -oLS âïâa*
A few d#ya before, the'OpXlection of a water qampl© nutrient 
agar: plates %verè poured eaohl^etri-diuh reoeiving' em&otly 15 ml# of 
medium# %ho poured platêà- were' then stored-at u n til-a . few
hours before  ^the -wa,ter .^eamplesywere,.flue\ to, arrive ip  the laboratory
■o . ' i .' * ■ '
when t lw  were removed and plaoôd in  au'.inoubator a t 50^0* f  or two to 
three hours .with'- the l id  o f '.ôàoh p late  s ligh tly  removed#- 'This 
propeoo served to. dry the 'platqo ; o # f içiê&itly .to allow-'1#0 ml# of 
sea water to be absorbed w ithin half àn.hoûr of-•being spread over
the; surface #' . -
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' 6 ) Dmfo:m luaqu%.qtiQm 4 # h ' water, ahatei by Inai fq3? fiv e
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. S) A l l  o f the p%%tqa'tq,,W w ith  ow
la b e lle d  m é  tlm rm S ü ^ jX s îQ à  m; W6%8 so o r # r ' o f ,_.
im m iW tlon# %hla w#Y% ap to  rc W a lè o  pffé'a;Üy(# e,% ohmigo
is  thé Wc'W%^,al f lo m  o f # e . t%kq plaopyduW.j# # 0
p e r# & o f'p l# iU g A  . -' ' '' ' -- .' '
f )  trem the' f i r e t  # o  water, ,1^0' m$# - W  èaa_tmtor
6ver tiié  o u rf# é y o f % e ag§r# and . , %
' : . . -/■•■„. , .' . v-y ' '■ ■'"■/{ y ■■ ■■y.-'' ' ■' '
damloo. 0»6 ml* a liq w tf i Wro need# '/Sproadlng was aocomplisbod y ,
: v / '  ■•■ ' / ■ . '  '- r  . . - V ■ . ;  ■ \  - ,  ■
w  q ô ro fu lly  rotating tUe plats m i l l  a l l  tW-mW%p,4 .was wet* - ') ' "'
8 ) ' Â fto r iw o u ia tio h  vfi%0 oom pietod'All pi#@Ggy'%'àq%çÜng''thé
' ■■ ■ • . - y', 'i 'i' y - , -' ■ -
.apntrol worn, imdulmted # ''2 0  0#" fo r  fO w W h  dayà'^ yy.' y y- - .
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a ëtmdard 'déviations#
' Â a * ' ;
,,. ihe' qohtr61''p3Atéà';p%"b6k^^  ^ an - ovefà# o f  loss- than'.one' 
• o o n t à t f l l ï x â n t • p © 3 ?  p X # é . ; ’/ É l i f o u g h o û t . t h è ; ' ç c r i ô s V '  • '. M i e n '  i t  ' i a ^ ' e m m i d o r o d  
that e&oh contrai plàtq-,W'fy^copôimd for the- same /.timo-.-aa.'the/; ■' y 
/ i s o l a t i o n  . # 3 ^ a t o ' a  i n  t & ©  ^  ' r n i i d -  r o u g h l a r  '  8 o v à m % '  t i m o a
longer,in^ the- :Woo%3*atioii:.fbom^  thén- àoflat.bmitajmimtlôxi could 
hmè n O - . a i g ô l f i ù a n t  e f f e c t  ôp: t h e ,  g p a ù t i t a t i v ê  ' a n à 3 ÿ s é s -  o f  t h e  w a t e r
:,: y 'V  y'Holohiéa/ on platéa wefo./cofMtéi % hàkéd '^eye a g a i n s t  aù ' ' 
gfpïand^glsoâ'Âcraent" •’■■':•• '■'yf-'■-y-v-y •■ .v-f'- .■
■"yÿ;v- '■ -f:,' OooaàloùaHy’ 'It- Xms hiot .noscible; td ., ëô'tiàata .^thé ïmübef ^ bf 
baotérlal boloniba., ô n . ' - à n  IcaXâtlon , plàtd :• . h ç b a ü d o '  ô f  the* p f eoénôe ' o f
ëpreaâlhg. 'r'//' ' ' f  ■ ■ ,y- %///% ,: -. - .j ' ‘
: ' / y  \  y ;\ ' y/fyy:"--"y/
'■■V ^ C ro u p s  of t o n , r é p l # à t ë # l # # ^  5 a n d  4 •w o ra ,.■■ r
ourfao© indchl#ei'-w ithy a$iqu#hyffW  wter'bhmpïd AyWâ ' ' •
ffom. m t© r., sample ' .!^ he'/av0 rq'g%,;nm#ëfs;- ;OfAha â td ria l • bolonioéÿ whloh •
'developed".6Cto.r, fqpft'êmi-,daÿb' .lh'é#atlom.: a t 80 0*^ ,- and the,-...standard"'' '' 
déviation 'of baçh ,gro#' of ton: repllbàte pldtés from ih ç ir mean' toI uo» 
arë-,:preobijtd!d-\ ibi'-f 1 #  8v ' .(A, ,fd ll-4 lib t/'q f. .p la te . count values Aè - '
, , , ,  ' '  ' - ' '  'f ' -
" V V 'Jf omytheae ' moan•- voXh0O::#id,b'tànaafê dev^;atioBS.. thé ' ■. -. '■.,; . : -.
s lg n if iô iÇ n o .é  q f , thé difforèneee bf> t h e . - p la t e  count8 obtained .uc'ihg 
t h e s e  f o u r  -m é d ia  w as  o à l a u ï # e d  b y l t h ê .  f o l l o w i n g  f o r m u l e r  ' ' . 'y / '
, mti 'Y i-
•:'ï\;: - '- : 2 W^#whk#.
w ho m * %  ô o # t$
q h e :w a W r â à % l0 * - ''# i/W â  # é .  tW 'b b r re é p o M ln g  ô tm d À rd ' d é v ià t lo M  y
a # d î$ g  ,ré p r$ B m  t w -  numbcz' o r  % #pxiçat@  p la te  o q # tê  . frQ m y 
Whlbh#W me&h 'Va^Wa#O'mlwX#04# ' -
''-"y %. % tq r in g  t W ' ' # # 1.0# Q # '\ . # # r ib # iô n  tables qf t * ' to  y-. .-
O b ta in  tW 'V a lu e s  d $ $ rw s  o f  fre e d o m  ( # )  " -'y.
-wem oaloulatod from-the qaipré^siônÿ-';]# W«'4*-$$^  * '# #  -
, P laté'éow # wew udoeptéd as having a-real differmoé in- 
f iX m  tvhén I? #  '<6 ##%  %##* a  #  p e r  b e n t le v e l"  o f  s ig m lf ie m c e  was UaodV 
•An 'example' i s  presented to'demonstrate the oaloulatioa 
involved# # With sa # le  A arè the oounte obtained from medium 2 
s i g ï i i f l ü a # l f ’- M g lia r-^ th a n . # #  o o m n tt-O b ta in e d  fro m  m edium  1 ? , ' ’ '
' - " /  ' y / 4^ m '  ' ' . - ^
^  m m  *  m m
16 W. ": ..-. . .y-
e e*9@- " _ "" " '/'7.-4
' . _ #%, 16 4 / 1 0 * 2 '  '#,18 '
thm  ?  ^ <ùWÔl# ' . : •' ' '
therefore the larger dèunt on medium 2 oomot bo âeç#hod . 
to change# ' - ' . '
' îS t a t ls t ie a l u é i%  th h  f igU3:?es given in f ig u r e  8 , /
d e m o n s tra te d  th a t  ,# d ia .  2 '^ 5  a n d 'A  p r # ld e 'd  o i& n if io a a t ly  h ig h e r  --; 
q o im ts  th a n  medium 1 # The s t r ik in g  d if fe m n o o  in  v a lu e  o f
medium 4 betiveen 8#^leo A and B is  .ine%plioahlo# However#
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of a -tç  t W #  - re p o r te d  '%/' UafXuooi, and. Pramqf. ( X057)
W%10 0M # n e d '/a , iS S fb  p e f  q ë n t./in c re a s e y in -.c o u n tB ; vÊxm -SoBraXX/s'
#edlim SSX6. was çuppiemeriteâ witli'- tit OX -per' ',ôe# jeast ostract# ... 
_$heàe authors made # ia  aBE^èBGmüt.ÿrm.qne water .sa^Xe and^eXght. -y. 
,mpXio#epX#e@# . . . .  . . : / .  ..
. . . . .  ,' Wvq.suqh '4 stlmUXato.;^ e ffq # . - .
•Is importa## • tliqiigh.it ;#©#. pobsibXe that' when. puXtdvatod in  the 
labq%^#3^/#omq # a r# 8  b&otpria/. %W XmV0 & growMi  ^ .
fmotors,,in pKp^m.-:of bge water*.
,Maoheod # id  MAasppçiateë (X 9# ) .have found igome^ iaaMno. bacteria 
Which had %q ^ M  yeppplied .?;%#/Mtamlhq before jbhqy oouXd'grow# and 
i t  see# .# # # # % ' of. yeast, extract - oouXd perm it.
the iBolatioB-of', hhtritlOBaXlv fastidious qrganiemo which v/ouXd be 
wabXe • to g rp w /M #g u t/a ,v itm #  -.ampXpmeni# ' . I t  is  .reasonable to  
aaapme that the b en efio i#  of foot .#  ^ue to organic, compounds in . 
yeaet e^rao t # &  not to trace .éléments# sinop Maobeod @n&: Onoffqy 
(1956) notice cl no stimulation of growth when yeast ortraot ash. was 
added to pulturo : :ie#a* ' , '-.
During th is  survej 0*28 per cept yeast extract was 
inoorpomted ,ln the isolation media to ensure ah emsess of my' growth 
factors present# îh is  level of yeast ■ extract Is  twenty^flv© times 
greater than that employed' %  GarXucoi and Framer (X957) # and dIecq 
the sa/'authors report .from, only. one sample I t  is  d iff ic u lt  to say 
whether th is 'inoreae© has been justified# However# the virtue of 
adding yeast extract to media fo r .the isolation of hotérotrophie 
bacteria from. sea. water has been conclusively demonstrated when tl«
râmltb- of - Jbnoé' (-1957)- aâd"OarîW# md Pramèr: (IW ?)# - and- %e
= .- ' '- : /"l?: / '
.prqçpnt'recuits 'â%'0'y#w0ày'O6il6ct#él^  tÿkodgh- th© pptimim/ ., %;
'
; ;: - . / '%dWm 7 différa from-: medii# 5- that, sodium., . '. . : „
.g3y#m'''phoBpE##-^r#laoo8 ferrio  phç#hs t^o#.. _.g;qDelX (I0$3$ fomiâ , . 
'm to an. %.Wr oe# #omacé;M p3#é:'d6iUàts.'#entt3rào@a'Of' Irmi.-
an pWsphate'fOr 0#%%##. ïmra 'aâ#à=# .,#^a%whqpé Açu#p'.pf .-
organic nitrogen was.poptom# : Binée.\médli^ é.5' produced#"oh »n- . .  .
- ^ /  / '  /  .
•; '#©rago. over oevqa à #çma8o ,o #r 7 .y,- -
/.%f;ôn%r whexi'bo# qro ;Oô#'arô&t0
'amâ 'statiatioal. ewlyaea' nhomû .# # . vfith : # # . nat ion.oui: of
' èovon.-wcro *hc ooimts-qa mctAurn; 9 / c i ^ i f i o . big^or than, op
medium 7 (figure 18)/I t  would appear: that to. a largo, dogree yçaat-
extract oan s#om o# tho-reauiromeiit for. m% iron aupplmmit# 
ygh#Wr loaa diropt ovi&eme for this suggootioh# ban be obtaWod
-  fromp.p&^aripoU'.Of m dia-2 and'.A#.whiph on-.-avomgo. over n iw
water mmplm produced oomp&rablo-plato ooimtm (figums 8# 9 pnd 10)#
In  thin 'oano yoamt oxtmot- has gatisfaotoriSÿ- roplabod peptone plus 
an iron a#plomont# . . . " . '  
Houoaor (1955) imoo^omted .gluoom into .hip isolation. laodia
and ZoRoll (19A3$ foimd that the àM ltioa of gluooeo prodmod inoroapod
plate counts only whm - thé. oonoontmtipn of poptono .wap, low# %
thin invPatlg&tiôn a oo#a#oon of media 8 and 5 phows that. thp
addition of glnooom off cot on to ta l plate'ooimta-
, .(figureo 6 and D).#- -
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''.'M' o fâ t lfâ a tq  o f  l i v a t o f i a l  a m b e r s  o o o u r r lA g ,  in s e a  i m t o r ,  '
V la., of' lit t le  yaXuo;-mlGfâa .the physioXoax of the jmotorial pcmtCatlotv; /./ 
iq ;.mdôrotood# % tm âiW h ihfo3C9#tïôâ has b?iGB/,qqcumuldtod# figures'; •/ 
iaêloatiag # 0  fImatW&OB ofM orobicC omWro . c#/iromlmta% ■ •• •- 
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- apparq# t^ ip#;';#oyl.cün'''bq.,oorrol^  ^ With- q|50cifiq''-£uiobo34e Or-.. ;.;• :
" .kdtahéiio■•aotivitioa* • tW ra-.is-ao■ ukoitaga of iiii-oim tion about.-the"-"'
/  y r  ' '  ' - ' - ' 3 : ; #  . , . .
■. , o%*Mrcct "of ': tuo .ba’otpriul- ' population;: Of ;$# • wâfer#; • ;; iWOvor#-. ;tho • m rlno '
io vü%Ÿ:,fér frorr.''#àG#ng;a:b'm%m%èü.Abi%:T of .
- thé' .%loï6giô(iX'_ prqoçsacâ .# 0:;;mvolveâ'*: ;■ ' \ '
of miorôhlal ant&viil0OY''tWéàghfK%^ oorlê^ .a'.--ooeimo# '. Eofcil. ,'(1946)#.; ;.
■;.,. ■ , Wood 3rib#c{l988)')ion- otimr' hcmd#-,âëooriUe;'-,-' .'ff, .
; ' - ; ziççlWed mafihà ïà \ açWi@qtqil'' cllrooting moot -of .tlioir "attention, ^
 ^ ' tdxm\lo GlmMiifyi#' tM #  ioolatèô* ' ' ,# e  /bbtoao/of ;Wdçk-
y- t o , h o . 'ddm#W d\ià'- ' t M . 0 ' \ . ' a e # l o h  m ô • d o o i g a Q c l p r i m a r i l y - - - a  v i e w / t a ' -  '- . '
'. : ' providing iSfofm#oh';abo# .t!io!'phyalolO(;y;of.. thà•'■ baotorXé■• iGoidtçd froia,;.
":.-. .... . H o r t h -  B ç à ’ w â t e r #  ,. H e v O r th O X o s a # -  I t .  w a u  p o o q i b l e # .  a s  w i X X . ' W ' - ... : ;  '■! ,.v .; .
- ’■ •■ Y / ;  . domonatfatod'whoB tho-rosulto a rç : . . p o n o id o r o d # • tq/désiguato moot o f 7 . y -  
' " ;..:-. " - ' " t h o  l o b X a t é O ' . t ô  o o n v o n t i o n o X • g ê n o r a #  ; - ' / / .■ ■>•-; . -.•• ' . ’ f ' - .
; '  :  . ■ ■ . ■ / y ,  . Y :  ... ' ■ . - - ,  '  . ' Y . - .  :
5 % .
. Qver th# estiBiatiosl of some/, of ;='#o ^ aOti-vita$s of '
b a d 'te r ia  fW m  ' \m te ^  tlio 'T 'd e e ifa i o f  e % e # m ë a # r;â é  in
s e c tio n  9 '-W s  ' \:tW  is d ia te â  on 'd if fe r e n t , ,  a icd ia
anâ.frpm d i f f é r a n t so^ apios^  /ta be comparçâ* '" - ■ ■' ■
S.3, , ■ ■ ■ :, :; M a£g^§.jM ,JêM to
8 .g .a
, . '. ., A Waio, oonooÿt^  adooptçd from #o'ontsot of # is  work# Iib.b\/'
■ boon ##■■ tW  : otanclar^paiion' of■;■ xsroaeâù^ é■ ■ waB ;oiV'.primaif* importance• .
%. that, a ll' iGLdlated'- vfdm' tm a t#  -in"the. oam^  'fashion-
and. a l l  !bioob©iBloal" test's: ($ith'/'à. few deliberate'd#,,#tiùms' which w ill 
ho ^ desorlSd&);a#ro ddyried. 0%t nsing'the é'mm bàoal -growth . .
onpploçiÇBted Avith' pposif la  • hntrieBtsV/ order-that, these' racpirsmeats';
might'., ho., fu lf il le d  i t  - meo$BÈôr;^ :\ #'- %dlv0 d;;Soheae''which a l l  '=' 1'
Ipplataà : odnld;'ho'.. \aharact#rised' T t^himakimma conveniez## ' $hi0 la tte r
pol m%.  ^ddzivemiemce!^ '# id  o f 'great;- impoftàhoë vdiçà %; liteadrçd- or ;'" ' 
mpw'isûiatap/ara being b a n d ie d ^ -# t  -ohlÿÿMâ^itho. m eraiX  scheme'':' 
he 'cp% ilé'% ibàt{..pnltshle 'fo f'tW  varions...hiodhèmioal #ôtO\haâ''.:f '
to he deBighedg -or adapted from'^ Other/donfcea#, '} -; ^
%e idea- fof-.snoh/'avaahçmè: camé haoloally' ffèm- the-j/ -■•'- -f. 
detomdnative scheme, in  IWdeatoh Bt'atjom' '■
19#%h)»' and althcngk;/difforçait - in- mmw''respects^ .’. it  retains „-Boms ■• 
of the # # d  # ip h  enahlW adsociatéB .
to  group bdoteria#isolated -fmm '.marimé^ i^phg- into different..genera*■ 
âejopted from the 8 0#me Of ^hewah ot d l#'#. hàv;o been. Bome teqtp , =
depigned to gro%/.hacte;#a in td ' genera';while- fa iiln g  to add to^\ /
our Imowlddgo oi^ ::Wb# aotivitleà'tWOo.-badtorla .ml'ght-.-WrO ln\thW^ ' %/;
%r o^WpleA-mtibloM^ !r'- ::"
, i t  iAUBt W'stroâaé'â at tiiiu otage that tW $*ejootlom of \- ' 
# 8 #  wight" to " ola8âî^_ ' baote^ia^ ought m t to b@
Wc#n-;.^ to' i#%r that olaouifioation ia. oônoiéowd m im ortm t in it s  - . - 
o%m in  a étuiÿ-of marlmd Wotoria^ Wt' that''thooo wor^  ^artifiolal^^
‘ , ' ., ■ ; .' j I N, I I ' ■  I _J ■ • . ■ ■'■ I j  1 , ■ : . 1 ' ' ■ ' • ■ ,. . . 'V, ■
toote (o.*g4. oomsltiviiÿ'to ./mtibiotiOG), looked prloii'&iy in a oohom@ - ' '
whloh haa part of it s  mlué- in
.  ^ 8inoe the # 1^ 0. wod êm4n$ tbia im ostigation lo aew$. 
ond^tMvroasmo. boMn# in thid m#nor are i^portoait
whm tW roaui# am i t  w ill be doBoribod in  dotail in
thio oootio## She Wiomo # ' pmoehtod'-in tabular fom  in figure 18#-
., r . , /
...of aorgblo
- liètarctfètMüïbàdtoi^i:^ mtoy*
1) %ho eolootion of oolonièo-fron deunt plàteâ ônâ. tho inoculation 
of a oleppgr-wrgmdim*' .' ' . . '
I f  aM^  îÈig&iifio'awo .in to' W attached to à'Variation in  
nmWro of pli^oiolo#oal t^ eo  fW i ono oaqple to mothor, or from 
onO' medium tp ^bthu):) then I t  io  is#ort$nt' that ioolateo fo r further 
btu^ am ælçbteâ oompletol y^ àt mndom# . Mston (I960) p&^ opooed to 
dOBOÿibè population variation of thé Wtorôtmphio bacterial flora 
of-akate.ahd lémôa dole oaught'in'tho I'W# 8#,^ hut ho aOmittod
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whOB a ô ï e o „':d#om l@8 f r o g  h i^  o o w it plaii^s, %  phdW ; A o s é  "' -',
V . h a v im g : a i f f o re à t apgeam ^OGS# S üéiA a 'ÿi'owâurë- o#n -% iàr.#y be o a lle d ! - . " - ,
.- ranâom  q c lQ o tio À #  .'j t  i s  a ppW oîà teâ^-: e x a m in in g ' ' ,
' a  o ô itd i p la te ÿ la r lg W ïÿ  o o lo ü y o â  p o lo n ie s  a re  ..e y ë -e a to îiit'ig  asià i t  /a B .j-^ : ' 
d i f f i c u l t  to  re je o trlth e m # . ' i ’o ^overoome ■ 'tM ^ t l x f f ié i i l ' f e *  one o r ' t \ îo - ‘\ \ , ,
- '■*'■„ p la te s  fro m  each ' g r o ^ .  o f  tmàxi iv e #  [o&O àm  1)eo^àiAsë;ythO;-'';'G6 l 6B ie 8 # o ro :
w e ll a is tr llm té c X  o v e r th e  s u rfa o O j'c m c l them  o v e r /  aoX op/: w a é 'p lo lce d . .
- .-o ff from '" t l io s e ,p la t e s - f o r  f u r th e r  e tu ^ #  '■"Ip igore 14 -show's a t y p io a l ' 
a p p a a ra n o e -o f 'a  ooum t' p lp te  ffh m -w h io K  o à lO R iaà  w O fo :'g io l'm 6  -W i th ' - ; ' : / '  • ■ 
aam ple A# is o la te s /: fro m  m ed ia  -1 tO ; 4  v/are in v e s t ig a te d ^  w h ile  w it li" .  ': - 
sam ples' 6  a n d '0 ^_ ^ is x à a to s ,f ro m  raodia ':'-! t o 'B  w ere  . ih v o s tig a ta d *
Batw oen f i f t /  a n d /_f i f % # f iv à  o o io n ié #  -were.. p io 3 c # (h f rpm'': eaoh '-
■’■; -Whora to  p io k  a l l  o f  th e . o p lh h ie q  : . f  rqm One j o r , tw o  p la te  s W ould mean ' • ,
m an/ m ore th a h / 'f if t / ''- is o la t^ .a ^ ;  % .p l#e .';:w as # rW t% 'a f ily  :d i# .id e d  in to / ''/ -  ’
- se o tio m s  a n d ie v e a L /'b o lo h /-# !'#  s o è tiç n  was p io k e d  o f f * '  ' v '
■ <  - : '  . A t th ë ' it''b e o ,a m o '\à p p à r# n t\ ' '
' .-.. th a t  '"'Vei/y m ai^:':.m arihO '/h â ê te f ia  -grevj on%r s l i g h t l /  on Z o B o ll^ s  m ed lim  "
"S810 (B p B ô llÿ  1 0 4 3 $ /j a f t e r , ré p o a to d  duh-^ou ltü ro :^  ^and fro m  dam plo A * ' 
■twem % .'.fO iir p e r  p e n t 'o f '. 't lio  o r ig in a l  i^ io la tm s '/g ro T m /a fte f':th e  f i r s t  'r_
' ' /  s u b * G u ltu ro / w o ffô ') lo s t a f t e r  a e v e fa l/tra n s fo rs ;;th ro m 5h v t^ ^  me d im .
" •■/ :. \  i/ ' Oh a  "fe w / osGasiozia-'- tdipn.. a im ii ld  /o o n ta m ln a te d  a 'o m X tu re  ,
p la te  th e re '.m s  h  O f .g ro w th  -o f th é  m a rin e  h a o te r ia  . '
in . l t O  v io im iiÿ '* : / ' S!hic p ro g # te d ;th P  ,# p p le m o n tln g  O f 'E a B e ll^ s  ' . ;
' m ed lm i.;2 2 1 6 -w ith  g ro w th , fa c to r s ^ / 'in c lu d in g /e a s t  e x tr â o t*  To a  
- ■ Im s a l; Biedimm o f  0*25-;.per .-pent jpe p tonp^ 1 *5  p e r  o e n t a g a r and Of 0 1  . .
■'■'p è r  c e n t fe iT io ';p h o s p h a te ^ ,,-in ;'7 0 y p p f:-o e m t sea v?at© r, .. ' ' -- I:
F igu re 14 ,
T y p ica l c o u n t-p la te  from which s in g le  c o lo n ie s  were chosen
fo r  d e ta i le d  stu d y .
."■■A/east G x t r a o tw a ,A M p d  .\V a r lo #  o o n o e h tra tid h q  W tw e d a  0#01 m id
y , \ S to p p e r 's e n t/ ^ n d '^a g p r p la te s  o f  / th e s e  v a r io u s  m e d ia W o re  in p o u la te d  r 
,. .'w ith  - a / - v a r ie ty . o f ,  m a riiie  ■'baot'ef la > .'^ a il' O f. w h ic h  ;W0%% ■■.then ' s t im u la te d  ;,. ;. V- 
. ' " '".to  prodU oo la fg ô r:,a B â .m o ro  Ih të n m 'e lÿ  'p igm o h te â  ç é l o h i e à * ; The,...;,., - .
■  ^optimum levôlj fo r 'growth ;iO'|jiimialà©n*''aô;jü8aéürèâ:'hy oolônlàl ' ' s i Se # ' :■,
. ' .vma hotwèe%i '0*^25 anâ,- 0 #ë p e rjù è n t;- ÿ o a p t'■ é % tra p t* ' "i .':. ■ '■
,. / ' , .  w . % om  th p È p  ÿ p s u ltp  § medihm ô o h th i% iiï%  0*25;per o ë n t D lfo o  “■'■■>
■ ;péptOB6j_-0*.25; por''OOBt D ifo o  y o a o t e x t r a c t  and 0 *0 1  p è f oant. f o r r io ' 
p h b s p h # 0 |: ; . in  9S p e r  ’p é m ti^^â g è ^ i s© à,’^ a tG r^ /a n â '"0 f  pH ;,?*i^ '\w as--'O hbæ n'à- 
ao thp-hasaX^'"m adium ,tb>fe;;U seÀ :-'thropghoU t:'M ïe-/ëG hem Q *, . A l t - . w i l l - ' h e -■ _ ■ 
re fo rm e d  t ü - a s "  B l*'- is -  o p ln # d e h tà % " - ,-BM ' 'and- - i  s o lu t io n  m odlù6  ■■:.'■
-.' 5:haV0''thQ:mmG.;OOm^^  ^ ' . '- ' y  -XwirV
' ' ' ■: . /  ! jiVaO ,uWüïl^''préparé^ amoimts, = &ispegppd: '
' i\% 800;: ml* sérèw^oap /Uottlow\- àh# st@rili8ed'-&t 1#' # 8 #''her dimàfe ihoh ' 
/'“■;/fo r 15 mihütôh*':. , BOfprë use*''this"-medium-.wah,fllterod/tlirough'
' '. when ÀèùO08a$/ë ' -./Aeh bnlÿ'^ 'àg^ f^'wapi added to ; #!&; A'térillsatlpn/wàa '.■''- ' 
- a lw a ys  a t  15 ' l 'b 8 *.."pér;' o q m re  /ih o h " f o f  '1 5 'i'A l# m té 8 /''/.h #  â i^  o th e r  '
• •-. 'h u t r l t io m l 'é o n s t i t u s n t  m b  aâdoü , th é  m edia w ê ro V b to r ills è d  1#
. stéàmihg 'for 20' to 50 mlnutop ;o% three oônôêoutive ' da/s# ' ■ ■ ' .
' -A' .--■ ''''■ _. With .water .saîàplç"'A,. oplûHiea séleoted fo r future^ otu%r were, 
BUl)««OiîXtured on to agar'-¥lQp;eB;;of>EoBpil*0 medimi 9210  ^ and as : M st 
.;desorihed ,. BtrainB"''werp'..'ïd8t/Af . ^  fow éùh'^ oulturès# '- With , . ., "
.-' V . sam ples' '0.. 'ànè.'Gg colonie8 were picked Into Bll plus. Ô*2ô per,, cent a'gar- 
' i l l  4Jiïvÿ '^-teBt-'tuhéû# -.. Ih  a ll  pAèêa/Jinôuhatioh à t .this stage,-'was"at:" -v
. . A .  (h vu.to';f#(^'aà/8j,::;dürlng'VM'c^ ^^
' '-: ., ■ oùltürèÂ...wèr0 tranaporvou f iw  Abordcen' to Olaogow*- ;,.aa\v- 'y 7 -.
â;a:7.
‘ ' / y
■ ' Aw t l i o / . . o u X t u f I h j
■ '7'':'7 p , , . .................,........
, i a d X a t e a  frm. o 6 i m t ; p I a t o o  w a a - - z r e o o m i w d b d  .W fàlûo-T o m '  O ô l X i n o  vlio----'
; y - v \  \i: - / % :  ' w-m
r•;,••;\:Imdff6ünâ;thlà teohxiinpp- p # m u l a t ô % y pf fro#.vmtër.%. ;.
' //Xi. \.
: Ar- ; ; . -■' ' MotQX^a*% ■ %W • usé-: of-, ÿs'aat ëKtxiièt'ùWfâVtHp ' bààsana ^ #foùgh a "SloDpÿ
. agar .radppp^ t^tlîé'- Xoa»-; W f f ( % dont"'
• • ’ a  ' f f b î a l ' b a m p l ê '  A \ ' t b  t v î é l v o  par,.béàtjfm’ià/ W a i a b i W / i ü \ ' ( i n t l Xtm
: .  ^-/v ■■■■■"■; I t  ü M ù M  h o  n b ' n t o 5  otly - t h l O ' - ' l é spoi é X i h i ' r v . loso.-wag'■‘' ■
'■■■■■' :f %#%'.thd ...à iiiobè f':u r, ùw  jm w  'à f  vo r' th o  ' f i f ü ? i î } ^ .  ■" /;%<'
4 1 # A e o b i # ' : t b a ' # / / '  À pp i o r i r  a to lÿ / fô ig lv t ;  fauïidred /''■
f^'K.7. m a io ï î ie b 'wore. n io k a à '',ê f f  ttfp riV khe :::ovun^ p X a to é / t l i fb u g h o û t ' th o  ': t '’ ■ ’ '" '%
' ; ■ A 'V 'in v a o tig a tiO ïi^  ' biat' énl/iaevch;}kmû‘mà--'mÂ::o ig l^% S th % ^o " o f  theob-Wgfa■""'-/ ;-■ /
' " Among tliu iabI#ùBL308t/üUi\l;agy/a#^ .^Dpltüm%/v;éeü-/a' few " '.; :t"iy tt;tÀ.._yçv; ' ' À;- -'/y-x f  ,/.
i.»' :'ï 'KiE* ^ 4ti'j'îr~'Vidi'')'*ij:’r:> V'siîH-*>:'> 1 r s'*» s'O \ ëtrainb .Identified by tb t ihtfâù'aivo pitfple nigmcmt :"' -
La‘,:pPrp:'iaôlatQd .tlip/à ;
/ . ' ;  '.â o . ; , .n o t .f fë a v u m -  i u / t h o  f i n a i  n W i . ,c c £ î  o f  . r o m l t a * / - i ;;.% '7 - - .A À :v/,7 À\ ' : /    O-tt"' Of y. ''% g ; • :
-t'A::/'- ô u M u ^ .c  Iwhj îu o o ia d   ^ t . / ;  ' ' t
/'_0A!.:ÿ|ityti;fThiq o'cqo p.rvly tp.,
- 'f / t f  ;-'',':.i ' "•' ' t#x:. y ' ' ' ■ . - -
i^trAncîtfh0todAhè"’2ÔA0’^ vbSd/bâk^  \.: /ïs :!7:/ïiiiiiiw iis ,:
7/7 A,: ';77/>-v'.^ :;/A; ":Â-v■A - ■; , ■ -'-..." 7:^ 7/
'■ ■/CiVitûrés • Tfefe'kihù#âtcd'.a,% 
■ / # # / ,       ..
When .■
' " " '  ' ■ '
. . .  . 7
,V,A ■ -7.,A:AK7,''r:  ^- . : ■ , ■;■ 'a..aa :,;;A
'/■■y./v ,7 7 . ■ ;, ...
ÿipiBlet.'^ pbWth appafb%;'ih'::thp;-;BMy-él6ppÿ dgar^ v/A. ';
" ' i o u l t m r o a :  wercJ'Ptf#î6&itétôbtajAf/iho^^^^^^ ;qo:Wnloà'"oh Bi -''/ t; 
püil %%y7rr6:oè#rà: V#'-
. 7 . " ' '  /  ' ' ' ' ' . / y . ' . . 7  7  .,' • . ; . '  .y^. : /  ' . . 7 , , .  ' ,  . ' ■■-' ' ■ ■ >  " ' v - ' : ’7 ' A ’ .'. ; . ‘W . ' '■ - .  . • - -  ' 7 - 7  / . r '  ■7 / .-■"'Aww . : : A'. ■. A .?■ A
G'pm-s^puXtm^bymaoW&lnW# .d-y " ,  . . .
5} ^took'oulturb#' -y / .  . , '. ' yy ' _
A aimgie eoM^ -1^40 - pio)mâ from eaoli'.pl&to a pjsre
md lnqo0.&t{g&on'W'.iho wrfaso of a 13î^ .bgar bXopp. -
te#rtuW* -: ##%* mtil-'gbôà grbw# wào'apparoiit^
- . ■ ■ . -7' . ■■ . . .  ‘ . , ■ ■ ■ - ■
qve%y tbrqo ,matW* ' '
0) oùIWre#.'. ' -' . "
'Before my further-teatB'mro. oam l^ed'out onytW plate
, ' y , y":  , f  y - \ y - T  %' . : /  y -  -  f ^
oultur,^ # a aiiâ'ïuçuWW# at fo r
ono t:) thi'$o'#ÿ8* , /%.:/ y . _ . v - 1/::/-%: "  y _ .,' -. '-
9).Amm8taW^y;.Â- V -
. .Single polo%^pa.from- tW ':p#ifioation pïàtbs wore piok^dAaâ
#alnod% .G r#'D  mà#od (#p0léff,amàûohoap 1030)# IfxwmWmmbpio.
of 'reaction é f tW  ônlturo AM .the.
o0#.#orpWIo^^worpy%oô%'#&^ . ' ,. . - - /  -
6}, Oolp%ial #pp#w oê*y-.. - , -,
o0l##oA woW.e^m i^aod mder'&.p3.#o microaeopo '  .
md ohamoWrletioga moordod# ' ' . . .
9)' 0%idaoo tmt#_ . _- -
. ' ' The Biothod used fo r .ÿhlD t^ot m adaption- of that
de0o s# 0& %' (IBB#)# .A^#rip of %at#n^a %# 1 flltor^popor
was Imprognated with a, 1 por o#%t solution of l^ tmmothylparapbonÿlenoâiarniî
#h/droohlori<% and then- laid'on "tho ourfaoo of oolqnieo on the
purification ,pla## After ,a few aebonda the paper .was apemcwed-
..and, dependant, on-tho natwo of', tho 'oolpaio^ -.thb/ either Wm^ned ' .' - '
Adherod to the, ag&r'pWAoo pf^the/'wm  removed with/tho'.'// - . ' y. "
: ' .m & à t - f ' -7' :'%- bo th - c a s e s ,à  p o s i t i v e  ohqLdasb-;tfeaçtiôn . ' ’ ■ ■
/  ' y - , -' ' w a à y ^ b / é f e h ç y p Q l o h l e ' s  tu rn in g s  â a rfe ,-p u rp lé ' in  S T tô  •15■ soooads*.
• ’ . ' - ■ .■■ ,,.-1 0 )  ' C a t a l à B é ' ' - ■ ■,.'-;= a / ' " v ' ' '■ ' \ / ■'/■■■' '. .'' y '  ■ / ’' /  - .
7À.' ■ ■ ' ;/;-■ . ^ f h i s  .,ùaé/0 a r r l M é u t  b /  a l lo w in g  - a 'few. d ro p s  o f  a  10  - :,-.%
v > y ; ‘y ..; ■...' \ - r p e r '  o èn t''.0o lu '& o i i ' . o f  1 0 ' vo l/..i% ÿd rog 0& i'p e m m à o  t a / f a l l - O B  th e ' s u ï fa o ÿ  ' ' ..é 
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/ /  ,. . 4 - : ; y / y  ;:y/\7y.,  - \  .
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Shmvùd that a ll thfoe,èodl.à- wôm OG%^ar#lé deteetors èf aoiê ' ' 
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Figure 15.
Comparison o f  th ree  d i f f e r e n t  media fo r  th e  d e te c t io n  o f  
o x id a t iv e  and ferm en ta tiv e  a c id  p ro d u ctio n  
( f o r  f u l l  d e t a i l s  see  p . 6 2 ) .
moMùm,:i h o o u ï d / g r n w  W # 1  J r ^ h e r  ..thâh- tq - attempt -. . 
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• ■ I Ç . )  ^ t i p B A o h  a  v a r i e #  o f  s u g a r n .  - y - ' ' " ' ’ ’ ; ,/■  ' ' ■ / 7 }  ■-■ ' - ' - A  y y - "  '
, ' } / / }  - À A A 7 l m  : i h p '  p r q p m ' 7 ^ t l W : % ô f . 7 # h ë '  : m e # o  f o r  I h c r o  t e s t e ,  m ô n h i t e ,  
7 m a î t p o e ^ : . é a " 0 b i m o o o a  . . ç a l a o è u s a  a n d  % i 0 8 e #  r e s p ^ w O 1 1 v ë l ÿ # }  w e r e
y À' mtôü''ilor tlm  thèf /y ..
■ diffQ roïitiatipn o f oi^lâativo fprmoht&#yq},attaok/bm}'gluô.ooë/r' ÿ '" '..l/y .•■
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. A- ' A.7 %//- y
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Punch card  showing th e cod in g  system  em ployed.
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Punch card a f t e r  a l l  the in fo rm a tio n  ga in ed  f o r  one s tr a in
has been record ed .
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# # z  :3 :'x\xx:x::/%#;x^ .jx:x7-x:/-x.x'\%xxXi
A A  ■
»3«
 ^ 10@4)-. aa-, reQomnmiâ#' hÿ\ #iràr&' am&'y;:. ’
Olever'âom ( I 00 I ) #: in o u b ^ ÿ ^ â  a t  a iïx t t i- -v iB ib l©  g ro w th  atïpearad»
' Bimarà werl,.|%'aparèd/,aïici aa'&soriba^ (19#)#; ■'■ .■' %
BUlt à. amâ 3'>i‘G0U#ièa <
-5#WK. , . " - T  . /  -
, O rg a a im p ; iB o la to d  o il /o b im t p la te s  o r  "am oièà A ; Gi W #  a
'were ^aeleoted- f o r , / f u r t h e r / '  A b^ 'a lrëadÿ ' de8ari.be&^' .& t'\w ae - Im p o r ta n t  
t h a t  t h i s  o o le o t io ix  m s '-a 0 a p le te %  a t  randoiftj».:‘.A M  t o  t h i s  ohd e v é iy  '; 
Golongr was ohoëon f  ro #  o w  o r  ^.two p la te s ;  to ' % iv a ,,a p p ro x im a te ly , f i f  
is o la te s ; - f r o m  ëaoh;m ëdiam  :^A - to ta I ; ;a f; .-8 0 v % A im ( ire d  and.,
" e ig h ty * th re e  si^aiha-.W03P@;,,grovm; the'- p rim a rÿ ;'' h a b * o h lta fe  _medium^ and
-o f  .these^^ a is t h im d ra & ::m # .s i% ty ^ s # è h "s a rF iv è d 'a m d \ '  ^ '
ü h a ra o tè r is è ê  a o q p f%%#'%() th e  so hm e  d e s o f ih e d  ( f iR u r e j l ^ ) # : ;  fh e  , 
e x te t t t ' . o f . th e  losW s.-yof, Im o ta r ia l .  /o h lta i'e s  v a r ie d  .fro m  ■ owe sam ple t o  '% 
awothef*. With - sà'mplq'À#  ^pm#: hundfed-: and- f sevea ptrains were. ■ 
te s te d  ra p re o é n tiw s ' B e ^ e n ty r^ iv è " p e r ;o é h t è f  th e  b r g m i iW s . grovm 'a f t e r  
th e  f i r s t ' . ,  's ii% b h ltm b '#  ' - %he G p rreb gon d ing  f ig u r e s  f q r  oamplee G ahd 
. r e s p e o t iV o iy y  w e r e ' - t h r e e ' ^ ^ m d i b & r B t r a i h S g ' ' ' r e p r e s e n t i n g p e r  
p e n t*  ahdytwo hm%d%'ed/:aw&I'of%-fiVc) a tra iw à ÿ  re p ro o e h tin g -  e ig h t ÿ T f iv e : 
,p # w 'ù 0ht#-' '  % i s  r a # o t lo h ; A h  lo a s e a  o f  o % lth re 5 w W n sam ples,:G "ahd;§■ ■/■■■;■''' 
A re  aom parad w i1 ^ - ’'a a % M  A h a s ’ h a p h ;a j|Q ldho d  to .- 'th e ‘"h s b ;b f a ' 's lo p p ÿ - { f l  -,. 
a g a r  m ô d im  f o r  th é {^ p r iw â i^  p i i l t d r i h g  6 f  th e  - i s o la t e  sy;<;and; ' to ' , tW  ■.  ^;■
imo o fp  o r a t i  oh ; o f  y e a s t -% ÿ tra e t 'In a l l .  th e  . \  :%'-"Yv
'pa lta f08p/fram l';sa% iip i% s;W '''\ahd.G ' ' ' ' . '■' „ i  : - '.' i'-- '
voD>3on for the doatli of oultm'oo was aiot apparënt  ^ though
■'■:'./■ - r. ,4:..0 tW "Straius vliXoh wore oomruonly lost hail cm erbremeij- irrbfüî'âr eell'.h-y-. /W- h;
. ' • //7,-v'r
K":- ' oaggoavod t h a t  some m e ta b o lio  p r o c e p s e o i f f f i w a ; .
. h,. a, ■ :^'-b(>Pi‘é’-;buabln t o  fm ie t io n  c f f i e i o n t l v  'd fider th e  H3?onth' G d n â lt id a s  ' aÙ D D liod i
; .-'K-
#:
wore, "aii ho w o l l y tux groatU cdodl ns shppliedi^r
fhe re suits Ghta:lw.od from this buxvoj have oeGii used tb:' . ■ ; ■ ’ '-c '•-■ -■' RG?-:''' :/a.-
indicato the offeot of iagclluîa oomposltiou on the pattern of blaptièmiqal- ,, . 
aç-VlvXt±os of the nloro=^organ!sus isolated from, .paôlx ,.y?ater,. 
also the extent of variation of characters and physiological aotivltios ; ' 
■ énooimtered-fron ilirfgxvat vater samples# Isolates'have-héen'assigned*
■ ■ ' ■ ■ - awhëxa possible^ to -g.nera* and the overall aotivltie#ÿbf:.',$he#i généra v.' •
" 'Whdve Ireen assessed and oompareii \#ltii a view to dcmôhstfatihgAthêlr I' - I'-: ,-'
'
distiuot-lvo features#
h#a#S*..................... Présentation,: 'Of/.. results# I ', - %'
s; ■ w.
uai*i of tho investigation cohcëfned rrlth'-.tïia, aharaotïeriââtioh ■! 
■; of'isolates involved the detailed study o f /six hmidrod; <///%'
•organisas# ‘ Waoh strain v/aa suhjected to •’twbnty testo'|/tM results'hf-x)!?!/' 
.which provided forty characters for - syateni’atlo purpose^ '# ' " ' %e .full %../- /  
collection of characters therefore ooutalnod àpprox:hnataly twsnty^#V0n.:;)$':yd 
thousand units of informat.ion and i t  was hWessaW' to rbdüWfthis : /-./I
i mass fo f data to a form which \;ould he both fùl2^ :%if6riéStivè' and r e a d i ly --
'.'//'If . / ' f / ' i '  //'..
'bssesBohle* y  ’ '
- l l i o  UDO o f  puivbî. oarvis«'aç-. d e n o r lh e d  i n  a u c t io n  5 * 2 * 5 * .
m ^ovidc'd  e c o n v c ji lo n t  morrao o f  o to r l ï ig  -a* id  o o r ra la t in fc  in fo rm â t  Lon.
,   ■ • .
and a:moriLnoo with, tirlo cyston suggests that i t  could frnd wide
.
application for studies of p^ro^ Eientation. dh.:;thi%',
' /I   ^ "
thesisÿ A n a i y b i s / o f / t h e ' c a r d s  hàsre lomn ■ 1/
' "; • :' summarised-In-fbW form" of hlstogramc (figures 18, 91, 87) (md -J
- / .#ndrograW';:(f igurés 94, 09^ ' 'l&g) * Only in the case bf those g;
■ orgaiiiimbAthlch could not' bo,,acfrignbcl to à BystcmatlG. group-, and, with ,
' which/oMrapter8 oduld hot uPéfuliy; be ' oorrpiated^' 'haa' i t  been ■ ..I I'y I  
" ' ■ " cbhaiderci'- noceeéarÿ, qr ' .#  sirahlel--1 b;'ÿréâént the I detailed reactions -.; 
of oaoE/atrain#.. , \ the ;hiptogr^ 8  ; âhî'' ^ ùdrôg : w ill . /g -
chW that: they yield.,a l l / i n f o # # i o a / a W  '.the; o'haraçtexlatioa of "'
.. the orgahiàmb whioh ;o^ he cbnpidered'i.M;.i;  ^ indeed ;^ that I \
ythoy'givç- m#h.whio%i %'' iwdp#tpdiy/-iri^  ^ /IV-- -I.
I ' :..^ lie-;ihfluehbe-"of /%è:#bdlàtion/modiim'bn\%e'àssesàment'
lof miofàMal/aotivitiéh'-iü'Aea water# .n/'- ' ''-'■ . ■./■/: _ . /:_/
%e effect b f ±he-ppnpooitioh;bf the- isolation medium on . ''/I:
- the numhora o f 'haotérialicolàtè'âl'rôm/Worth 8aa/watcr:.Ms been
; ■' demonatratél (9#8*) # Aid with thië/Ihformatioh .available...it whs o f -, 
interest to assess\thô extent to which the medium infiiienoed the 
.qualitative nature-of tlw haotefial/fipfaaLaolated#''  ^ _.; ' - ' /
- ' fa ter ...so-mnie A# .. ' /  . I'/r. /  I''/. : y-
' /#rganismh:froA''’thih'S^^iO’Wero isolated oh •'media l-'to-^', ;.—■/
. '(9#2*-§*) and oharaotorised iislhg the ochome .alfaa#;.#sofIhed* " ilhe .
■' ' results /obtained -have'; hoèn- .analysed #id p#sehted As hlstpgrams ■■(figure ' '
18) g a oomaflsM $ i which' .IMlcatos. .the, eàseàtialïy ' similar' pattern ' '■ '.'
■'■ of aotlvitlôs of ; orgaiilsms' ,oh the #  four, différent ■'m.edia-*'
\  ./.'/.A .%8r@ was '%;higher .ihoidbhob'ô fîGram 'pqsitivi:^^'/ acid.. .  '
ufo#ctionjRrom\s^ ahd nitràtq red# . . -./I'-!/-
Figure 18
T otal a c t i v i t i e e  o f  a l l  organisms is o la te d
from ©ample A on four d if f e r e n t  media
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iBOlp/tèa-. i-àmong fro m ''h e â ià .{ .4 1 /f ''/'Rquglïïÿ f d r t y ;  '-
D ë r oeB t o f 'a l l r : lB 0 la tô 3 / f r o iA à e d iù ^ l '- a n ^  5- l i ô o l y t i b ,  ^ w hereas /
■OBly tw o n ty  p o r- q e r f t  o f ; : ; ië ù l# ë a ' ' f% "# 'm e d la j# ''and 4 \w o ré  A lÿ a ly t io * .  ' ’ ';,/ 
fh e  y e a o t '-0x tra c t-H > p n ta iB lû g 'ra p d iu m  $ ' h& d ;% ppro3 [im a# ly . tw e n W  n o r  
c e n t fe w e r ; iô o la t e B l# lG  t o  grôw  -ôh-.àh In o rg a n to  n i t r o g W  medium t lm #  . - 
th e  o th e r  m ed ia -# h ib h % a d  no y e a à t / é k t r a d t # /- 'B a tK é r : / ^ r p r ip iü ig ï y » ' '
medium 8$ w h lô h  o o â tâ ln ç â  glUGOsài p rô dù oèd  th e  'B m a lle # -  p o ro e h ta g e . ';. 
o f  i s o la t e 0 w i t h  th e  a b i l i t y  to . fo rm  'a c id , f r o m ' #gâr@ $ %.• '
W a te r s a m p le # * , ■ / / / ' " '  ' % • * ' I
F o r  t h i s  sam ple ,' O rgam iôm o/vm fe..ÿ i:oked f # # -  o o im t p la te s  
o f  m e d ia '1 t o  6  ( 9 * 8 . 8 # )  fo r .  fu f th e k ;  i n v e s t l g ^ i o u  a n d ''a  o o m p a riso ii, . 
o f  t h e 'a o t i y i t i e o  ,p f£ ; te  is o la te o  fro m  th e s e  m edia: ( f ig u r e ;  19 ) ohW c 
t h a t  medium oom po.aitlom  h a d /a lm o s t n o - o f f e o t  on th e  q v q r a l l  p a t t e r n  ' 
o b ta in e d ;  , one e x o e p tio n - was th e  h ig h e r  rlno idenoe ' o f  l l p o . l y s ls  amohg 
o rg an ism s  fro m  m edia 8 and 5 *  . ■ ,.., ;%/, .
; ■ :
À0 w i t h  saBiple.s A  and 0 * th e  I n o l t o io è ' .o:f a o t i v i t i e s  of 
i s o la t e s  fro m  w a te r  sam ple Varied l i t t le  fro m  one i s o la t i o n  medium 
t o  a n o th e r  ;( f i g u r e  9 0 ) *  ' O rgan ism s I f  ro$ . medium 1 had a . p r o p o r t io n a te ly  
higher e a o o h a ro ly t io  a p t i v i t ÿ  when compared with the other media# , •
■' / '  " I t  w o u ld  a ppea r f ro m  t h e ; r é s u l t e  n re s e n té d  above t h a t  :th e  
composition of the isolation' media used had: l i t t l e  redl effect on the • 
•bveféll--nature of tW baoteriai= population isolated#; > In other words^  
no m a tte r  which of "these media had been uééd. t o  i s o la t e  bacteria 
from North Sea water, a similar - pattern o f  microbial' aotivitloa 
would have been :-apparen t#  "As has been shovm p r e v io u s ly  ( 2 * s ) ^
Figora 19
T otal a o t iv it ie ©  o f  a l l  organism s is o la te d
from S8.mpl© C on s i x  d if f e r e n t  media
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T o ta l ,a c t i T i t i e s  o f  a l l  orgamlemB is o la te d
from Sample Q on  s i x  d if f e r e n t  media
1 0 0
50
MEDIUM 1 {10056 5 28 s tr a in s )
100
MEDIUM 2 (10056 * 46 s tra in s  )
0
100
MEDIUM 3 (100^ # 42 s t r a in s )
50
o na o
ct tjt
P l g w e  2 0  ( c o n t i n u e d )
J.IEDXÜM 4 (lOO^ S s  47 s tr a in s)
100
50 -
IlEDIUM 5 (IOO5S » 38 stradna)
100
50
'.00 .
50
0 J
MEDIUM 6 (100^ s  44 s tr a in s )
I I i i
 ^ y.th e .'Àimb'érB ' concidoj-ubly fro-:<
' o'm# liiédit#':-'tor-awthèrg : althoi% !y : t^h%%'üWlo oi* labclcau. i;onld n ^ i
_ iiiflumiùë' 'a# ' asseBéÈeàÿ^yO#:'% xio.turc oÿ iUo
/ it: wbiiM ,pf v$yôht. Importmibe for -aà\àQô%ïWte tmanùl-uativb»
' . milnvo#igàti6n';i,9hù'aù']^ùrpQh9^jfa8rto;:ÿët#^
of -miorob#%. 'aetivltlegy vhovi^ otvioucly Kr^
■ ù â s è n tia i tô ' empïoÿ: & âuèh %ü w ê ^ %  which W  IrnowaCtb': g ive  ' -' 
the highest - po8e#ie\qdimts# o^W ;:îf, &ë" 'Myeàtiga#^ -
■/"wore mot bOBoermod iWith the ib y e lo  o f  mIbi?obi&3.-, : W M v itiê B a \- % t  ' on ly  
%?lth th©- pamticula^ aetabbïio pyqoea8e's>%nd ' the/5':;::
' ,reiatiire;'i3#o#Mbe - 'of th©és«' c*»oiGé--of. medium W  ' -
■' ûf l i t t l e . Di#lfioamoo * ‘ . -, ■
‘ 5*8:#4» .,_ \ :- of miorqbia l -in:'-differbiât'/t
; %moe # è  ijïflüohoo 'i$o34 tion \ modlum oompooition ,wa8^ : .. %:
, %, $6bym to_ honre'Q:àly'.o;. o n i&
marine haotérial-f lora^. i t  aeèiaed. jta tifiab le  to group togethèr the L -% ; '
' isolâtes from a l l  media . each water aample'%i& to oompare tac-
;.'-0 Yérall prop oA   ^o^ Oj.jpQbbéâ.Béâ-. W {'lilieir -fegpaative bapterial
; a l l  .ioolatèo r r o m / w # b r - ■' 
.ancWmt - to /idiipli'- 'diffo^remt: ' Wtof ' , m#:. varj- vrltîi rospoPt to ’‘tho i 
f ^ y s lo iW g i^ ^  : '0 j^#e ir# io r6b ic l population# -
Figure 21
The d is tr ib u t io n  o f oharaoters o f  a l l  is o la te s  
from th ree d if fe re n t  w ater samples
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\   ^ ,üî,he jmqiâemo'è p f  Gram p o s i t iv e ,  • s p e c ie s  was muoh h ig l i e f  
in  9# p Ï Q .Q . ( ^ ig î i tÿ -o ix o  'p e r  o e n t o f . ; a l l  i s o la te s ) ^  th a n  i n  i;he o th e r
tw o  saDiples ^ { t M r t j - t w o  |J o r 'o e m t- in  sample A  mà- onigr- s o rà n té e h .-p é r 
o© nt in .  sam ple G)# - T h is  "basic d if fe r e n e e  ,1m b a o t e r ia l  t y p e s , in :  th e  ■
ilO TO , sam ple s. i ‘'é f le s  ta d  b /  th e  ^rém- r e a c t io n  '.a lo n e , i s  h o m e ' ou t- .. * 
1>y a  d e ta ile d . .o o m p a r is o h 'o f  t l ia ,  h is to g ra m s  i n  f i g u r a  .81# Sample 'Q;': 
p re s e n ts  a  d i f f è r e n t  p i g t u #  o f ■ t i l o r o b i a l  a o t i v i t i e s  i n  sea ■
w a te r  fro m  t h a t  à e e ra a iâ t li,samples-.A'-.and G* .? o r : in s ta h o è ^  'th e  ' < . 
m a jo r i t y  o f  I s o la te s  fro m  sample 0 were ‘s a o o h a ro ly t io  and o û u M  • .' 
rednoo  n i t r a t e  y w h ile -  s a o o h a i'o ly t la , a o t i r i t y  and- n i t r a t e  re d u o ing - 
c a p a c l t j  i n  sam ples A  and  Iv^ w ere oO nfinec l t o  a b o u t f i f t y  p e r  c e n t 
o f  th e  ,i s o l a t e s . On. th e . o th e r  .hanci^. ’between f i f t y  and s l r l y  p e r  c e n t 
o f  th e  s t r a in s  fro m  .samples Â and  % o o u M  grow  i n  an in o rg a n lo  n ltr ro g e n  
medium a w h i le  o n ly  fo u r te e n  p a r  c e n t o f  th e  s t r a in s  fro m  sam ple 0 ■
c o u ld  g ro w . i n  aueh a  medium#
' ' - . ' ■ , ■ -
S am p les 'A  and G h â te  th e  same g e n e ra l p a t te r n  o f  a o t l v l t ie s #  •'
th o u g h  i n  sam ple #  p r o p o r t io n a t e ly  more is o la t e s  w ere a c t iv e  i n  -
p ro d u c in g  m i d  fro m  sug a rs  and i n  h y d ro ly s in g  g e la t in ^  s ta rc h y  c a s e in  
amd fa t#  ' ■ ,. . ’
T h e . q u a l i t a t i v e  assessm ent o f  i s la t e n  i n  th e  amnner .d e sc rih e d  
ab oveÿ d e m o n s tra te s  s t r i k i n g l y  th e - -d if fe re n c e s  ■ w h ic h  may e s d s t - ih -  . 
th e  m io r o b ia l - f l o r a 'o f  samples'-'- o f. sea. .w a te r o o l lo c te d  a t  ■ v a r io u s ; ' 
séasbnSÿ ’and dm phasises the.hao©d W. n o t ' a lw a ys  re c o g n is e d  by. w /orkers:- 
i l l  t h i s  f i e l d ' •*: f o r - 'd e ta i le d 'u tM y ,  o f  ; la rg e , .nurabei^s o f  s t r a in s  ■■"■ T . 
is o la t e d  fro m  re p e a te d  s a m p l e • b e fo re  v a l i d  c o n c lu s io n s  re g a rd in g  , ;.,
th e  n a tu re  o f th e  m a rine  m lo ro flo ra j- - ,  a n d ' th e  e f f e c t s  o f  ■ chang ing ;.'.'
ôu' may be 'Wâbhëd#^ ;i<:'f : . ■ ■;
• S .3 .G . .
f '/ '' ©hèQiiritbi^ &'ih'=thrée^ ;aâà^  Séâ water»"'' ' . ' '
: ,' •■iV;: -■_. ' ' ' '%0/roiùlts. Obtained frqm' # 0  #q, of the schema; des.orlb'eO.
■■.:■ ■ : Imyè- çEâbied.- m ost ■ is o la te s ,  t o ’-be' a s s ig n o d . to \ one o f  xaa jo r ' g roups  ■ "
■ ,,pr’gêÉol^ a#; TW./'prodpmlumt 0fo%0;#ripomtéroâ‘in North 8ea w a t e r '
;- . '&%%d.%3g''this investigation: were'.. ; ' ' ' '
\ /.r -miorôQùooi v-a ' ' ' ' \ : % per-éPiitl
' '  ^ -yy-V-- , wvv APhromohaotgr ' ' ./ ; y ..' -'j ,80 'p# ..o'ë#;. ■ f
' : Qorynoform q'r#%iismp 'V' -" /  ' oentf'
f  V fee;: ;"y > Bsëudombhâo v'/r' /; ';-. ; " , ■ 10 per 'dentj; ■;-
_ /'■'•■;/''-VVy. : : Plavobaëte, *um/kvtohham ■ - ; '.-
■:/ wy... ^v^y.yy‘. • per o©#* /’ ' - .,,■
::;: e ;;_ ;,;, ..'  i ,v ' . •■ ■. ,. ■ s*GpwQ@#: '
y  ■ ' ' y  . y , ' iW^so l^lahççuh ■ is  par eeut#.-- ;  ^ ' ■
' C y - y y y  / % d , d o f # i t i d n \ p f '# ê s e % r 6 # s lé w t . a l% 7 à i ^ % o b v l ^  --
. -y, .^ ■ stpdiesjpÿ. tM -litëm tü# and itçhâç;:Wên heoesaaxy tè make dèôislons 
y y '\  ' n re g a rd in g a th è  o ïd fê r ià r 'ÿ d 'b e  .a p p l ie d f e -  a s s ig n in g . s t r a iu s '  t o  , - :
•,. t%;;0ptidnlar groups*-' Suoli deoisious liave always beeh has# upon the 
' ■■/most redent; of;most SoimcOy 'dooumoutpd views expressed %v authorities 
- mi the'groups ,p&oirpad:.ànd these hre .quoted'in the appropriate 
" seôtiouSi\,;.,iïïfe''a; it.Ims in^ oved imposalhle-to feooupile the views ' .
'à of promiueht, WbrkerS: in a imrtioular fields as with' ' the mioroooooi for 
- i|istano.@,\'a more arbitrary=-approach has 'been made# -The oharaoters 
/■ ' used for ;bhê' définition of these groups are summarised in .figure 88#
... . • ,As;will.be‘apparent from, the.- ddmmMom of the various 
groups, i t  has proved possibXotto. sub-divide certain of them
a ;  , ' A ' - : ' : ; : -  .
l#0\5àjqr # c  mmWrb l i^volvod render i t  - '
' - f e : ; - /  , ' y - - : .. ..
' ''i y -. % .... ' - . ..: ' '''''
.A giW thm_ even epooifie cArWoy
f e   ^  ^ . -  . % .  ; .
/ . $ A < W w m g - s i m i l a r  (Wc#(W tè  f# # c d
. This !Wg#%atioa Ws Wea roaisteâ
teats employed im tM s # w ey  wae _#0igne& 
to givë: infom àiim  about # o  #^;3Wlogy the isolates and
.Molegioal poton't#! of tho'. sëa. itm lf#. '%i$ mans that o0^ M3aln '
' .  ''":A ;Lfe- - y ' - -  ' - '
,A #a%  which.-abe tà;A.3lë^%ôcW. *mturd"(:eWh aa, romWsnoo
to'#tibiotiôa^ fè3^ %%ùyi%ee) a:#;#$üh\Wv# fèm âapplioatim  IsïÂthe 
\ ,. . A ' - y  . /, . " -\y ., ''' , ' '
groupa^  h#e bèeayomittG&anê i t  ié  not
pos^lhle tô  êmw &Wat'%om#f:W6#'.#ith tim thm propoSoê
\  ' - 'A'-A r  v . \  '  ^ A . .
-qthW.wrlws; A ' - . - . :
' # : '  . ;'y ...A- : :y  ; ' '
.yÊopoh{%r, çm siâeratlm .# tW lltem tum  <m theee partiotiWr gmime * 
:/.k;ihioh/:$# 01%'%0 #bl0'e^Wi#ivo%r studied  ^ cm èzily lead to the
.  ^ io -nôt' y #  for' # e i r  detailed
'. ç.o%a'âfimtion# ;'.i.% the t^W,oa ef # a  present àutho? mmh of the 
À.q6^ ifub%)h..05&'$# W thù presmtAbimo stems from -
m é'haela . -,
# '  wouM eert&inly W posaiblé'^ ':;tù tïpp^ y 'gèiïèrlo
;yy,g%ÀA '''" y y - y .  ...  ^ A^y.:
spécifié 0#thatà/te'Dodo pf the âivisiehô
' .created 1%-:#0-.nrèbWt-work, the' emtmt oflmowled# of -tWoe ' "'
y&yÿ:'fe ' "  ' '-  y; ' @y y  -- ' - .
$$rim'0rgà)iima&3bÀ as ^Uqii-dopignatibnp -. - 'A_..
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'm lW le s s  - â iiâ  Ih d e ë d  W f m f u l ; -  A- g in o é : à  mamo omoe a p p l ie d 'te n d s  to  
be perpetuated ' id'-the ' l|toratdfe:lpng"qfter I t  has ' Wcom. meaningless 
as a  ' r e s u l t  o f  - l a t e r  d e v p io p W ^ S * : V- ,;
: !. A . . ) .A /' -
, /Th© o ' o o i r r f e n p e .  o f  y m m - \ p b s i t i m  Q 0 d o : V  i î f e % - i m t e r  I m o  
p r e v i o u s l y  b e e n  % "  ^ o B o l l '  a n d -  % W m - . (% # # )$  • E o B o l l *  (l9ê6 )-2
, W o o a  ( 1 0 4 6 . ,  1 0 9 8 ,  I S S O *  ;  B y i G q %  , ( 1 9 5 8 )  m ô  K r i - s s .  , ( 1 0 @ 8 ) «  . . S b e s o  
" w p r W r e  h a v e  a t t e m p t e d  t o  a s ç f l b è  t h e i r  . i a o l a t e s  t o :  g e a e m  a n d  h a v e -  
g i v e n  t h e m  a p e O i f - i p  m m ï e â #  '. , . . . ' - ’ : -
-M io foop 'oo l have u a u a ily -b e e n , fo im d  to  re p ré s e n t o n ly  a  ' 
s m a ll p r o p o r t io n  o f  th e  b a c t e r ia l ; f l o r a ,  o f, sea w a te r  . (S o B e ll.  IM G )  
b u t  th e y  fo m p d  n in e te e n  p e r  -q o h t’ o f , , # © ' sea w a te r  is o la t e s  o f  Wood 
( I9 5 .â ) f  m â  ICrisG  ^( l9 # ) .> s ta te m ^  : t h a t  .a lth o u g h  ic lc ro o o o p i were o fte n , . 
p re s e n t  i n  's m a ll .rnm itere tb è j^  4# f a '  O c c a s io n a lly , th e  p f abom inan t g roup  - 
i n  sea w a te r  sam ples# "'■■ ■.' - a' ■ ■ ■-' • - -, ' * ■ .,
1%%' t l i i s  ' in v e s t ig a t io n #  ■m idrqocool fo rm e d  th e  la r g e s t  g roup ,, 
e q u iv a le n t  t o  t h i r t y r o n ê  p e r .c e n t  o f  th e  t o t a l  i s o la t e s , ■-though n in e ty  
p e r  c e n t, o f  .tW ë ë  m lc rd o o o o i war© ' is o la te d 'f r o m  sample '0 -# '
; ■, - The c la s s i f i c a t i o n  and ta%cmoï^y o f  th e  m io ro c o c c l i s  a t  '
: ,  ' - " ' yy  ^ .
p re s e n t U i io é r ta 'lh j . many r e p o r t s  p u t t in g  fo rw a rd  o o n f l i o t in g  ' p o in ts  o f  
View, ( lîù o h o r , I 9 2 i i  . Sim?/ a t l # l g  : Yah .B s è l.t in O j 1955 | ÎE X 1 . ■ 
195,9; P o h ja ^ :-1 9 6 0 }*  .-'Because o f .  th e  c o n fu s io n  e ye le tin g  a t  p re s e n t ,  
th e  Grâm p o s i t i v e ,  c a ta la s a  p o s i t iv e  ,oooo i is o la te d  i n  th e  p re s e n t 
I n v e s t iA a t io i i  have been p laced- to g e th e r  emd d e s ig n a te d  *h»ioroôoool^-# 
These o rgan ism e  w ere  o f te n  i r r e g u la r  i n  a is e  and  c o u ld  range  fro m  
0 * 5  to -'g jâ  i n  .d iam eter^ p i t h E i  One o u ltu rè #  -They e o o itr re d
Figure 23
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MICROCOCCUS s t r a in  ( o z id a t lT e )  z  1 ,9 5 0  
Gram’ s s t a in
MICROCOCCUS s t r a in  ( f e r m e n t a t iv e )  z  1 ,9 5 0  
Gram ’ s s t a in
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' \ ôcoa8iomil%lln ,p&irB oâ? - " ',.. '
■A\''>’';'t '.-- ,,' . fdmc mt, rooooi. se^mBâ to bo nom irregiiloat lu ei^ é ■
..; . ' . - - '\ / th à u , . tK a : ;G # # , t i^  , A  t ÿ g i q à l . % p ê a ra û q b  i #  s h o w - ln 'ÿ ^ f ig u rè \^ 5 # . v-
\ , y ' i '  . l - '- : : !  .., ■. ., ;' %h^ ; %Ya. a t r à l à^  o f  s îlo ro o o o ô l Is o la to â L  eô iU &  : 
: .bq \OU:b #^v#e& ;^to ; three r  %
\ l'prb#p# f#4%üo^se; ùÿ vÿîy:\dr%fë%e qr, mt' at
P' iuto /
' ' A ' . T'8l:çt0O3!ï''%aoy'(^ roW%A S4_ànd':86i# . . ■,
. toti^î\:aMx#ïlà gW%.iy%0ç!^vi ' ., '- ':
- '.- ' o f  : # W 0  % ÿq% .jà /p rq^ m llk ^  -
■;■■ .;v,>;.'■■ a';:/ pormàüëat /^Wl lu-ga%&#6s% m%cL on^ qr a./Wmmloht' #olâ  ^ with ’ '
'A; ' ■''■-- : . othèr/$romp failed.to. olot litmus
' r % ô l d  ^àçtiou 3à;#awlté^^ un4'Ou3^  a t r a n s ie n t  
T: : : a::l;/A 'r t^iaèid' W;galaotos$#\. ’■• f  he iraïidiigr this-hUb^divleion 1$ further . " - '
\ -' ■ e^halslsod’t^ .faet Æ^iat .t&'"dt2Aino:'odh t^itut3-m the former grono-. '''
:, ' ,, ' ’ Pwére, iîr ^ éheral büoh more pï^dîq)L6gip,a%y hôtive tWn thèse. ih;the \
J} /^lattêr/ r^pup»,r /{ÿ_0üre\^4''#o and theh^zi'*
' -y\ '.=,;/ 8%ùh#p3ÿtid';.miQrppqqoi;:pouldhe'%^  ^ .a h#is'of;Kolatl3 '^' P '"
#%h pismêntatidn■butvflî;^e,:;thera a3?è‘ few etfaino ' :^
'. A.r\::3(P/% thi 3^ s#'^ëro#e are pf phab))'^  ^ of f limited pighif ieâhde, . "
.ÿ'../. ''- ' UvuLaln olmràot%s '^ .#^ iè^ %hrA^  proved .
;,.. ' '■' " ■' ■ - '#:{%%,. of • l i t t l e  vhlW: for .:#ÿè:W%àtio l)reàkâov# of --tWi. group,# %hirtÿ- - - : ■ ■
. \ '- '. '^ 1 '::' 8 i 5 : . ' p e r - ë é h t : ; % : A a ; W : e r o o o 6 0 i % Ï W - to . . ':=-^ .-
i thrpu^hôut ythô Of : the ' f  èri:on mioroooooiÿ. e^oept '
/  A  - "  ; 'A  A  - A  ,1 4 AT'.
L.V.- "■■ h" M 6 d%(3b d ' i ) o i h a m d ' - f . W 't  $%ot. oàse in»  /and w h ich  c o n ta in a d
, V ■■4/A,:... ■ ù h lÿ ..ÿ i'g m e n i'a d 'a .tra in p #  / -‘' "' ' ... ./•■■ ,■/■;.
'- '4 /41/4: ' •■■'v:-'.T..vlV;-v. 4' Wl%ïG'%'^.*ohë .p a r'C am t "of;- a l l  m io ro o o c e i I s o la te d ,  rednoed
y  y  ' / h - . , ; / ,  ' / I . -  -  r  - - '
' ■ . ■'■■•' V  ' ■.-' . 'Ï . ' « _. , ■
■, 1  '' ( 'n i t r a t e ,  p e rc h e n t oonl,d  g ro w . ln  th e  iu o rg a n io  n it r o g e n  medium^ _
' ' . ./ ' " 7 - 4 : '.y-.\^ àhâ7f 'oür pe%\..O0ht :i%rdroi^ sed - atE^ roh# All v/ere osdilaso negative « •
. . . . . . .
. : ' f ' t ,.. ' AGHRommoDm,
goaus M m  h w m  d a f in a d  f o r  t h i s  in v e s t ig a t io n  a o o o rd in g
Of.Chowan ( 1960a)j, l#e*^ G-mm negative^ shorty
"'1 a- :. . ' - .. ' .' . ' - '/I’ 1 Ï1 ^
. s to u t  Or o6àbçia:-ÿôâo# - mn-^ pigmontod^  n o B ^ ia o tile ^  and p roduo iU i
a l k a l i n i % '  or' o # # t i v 0 . a o id  i n  su g a r m ed ia* fhe  o rg an ism s  o f  t h i s  
.,■;": genus I s o l a t M . d u r in g  th e  p re s e n t  a u rm ^»  -vm-m u s u a l ly  o o o o o ^ h a o i l l i
•■• 'with .soap elongated oeils^ and stained intensely (figure 96)»
■ ' '%... 1 ' ' ■ ■ 
r,- ' ■ ' . . ■ ■' ..
"• 's t r a in s  a o s ig n o d  t o  t h i s  g roup  have  boon d iv id e d ,  as
, Aih'dlo&teà' in'figure .87^  into two major groups on a haals of their 
action in the. giuoopo mod3«u%. in which some produced acid osâdativoly 
. while o#ers produced alkaXimty* . further s#-divisloms mvo possihlo 
 ^ "■imUlug-mB of. fat hydrolysis and the ahiilty to grow in the ammonium 
... acetate ' iaedium* Other than tho 'hydraijsis of fat by se v e n ty ^ p e r
. ' 'oeiit" of the atrainO*- and the redupticm of nitrate by thirty^tivo • per 
G#t of the strains '^' this genus was .largely inactive bioohemioalSy  ^ as 
" '. -mey '^boaeeh'frGmfigmre/Sy*'
' 4, =. com W om m m  - -
. ..; .'.■...' É oB a Î3 ,'.( l94 0 ) fa i le d . - - to  r e p o r t  i'h o  p re sen ce  o f  any members
, /  ; ■'. - o f  th e  Acnus(iùo%*i^.^bapte i^ ium  ^ I n  hea- w a te r ,  w h i le  Wood (1 9 S B )-fo u n d
. ' : ■ ' ' t h a t  th e s e  orgdh iSm b . fo rm e d -n in e - p e r  c e n t o f  a l l  h is  sea w a te r
'r
Figure 26
ACHROMOBA.CTER s t r a i n  x  1 ,9 5 0
G ram *8 s t a in
In I
■SI 3
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I
m*m
;’ Gorynul^aèturliüi ia  cuisideroO. b y '\^goci'(XD^Ü) io  Xuolaûe 
poràt3»ve rods, 'usuaXly siaiuXng .i,tv/c4;>n.larXÿ“s n o t aold-Tcistc n A th  
snaosing ooiX
'  , . -  ,"■■■' / ■ ' " • :  , ■/■■■■■ ' : 
’ • ■■v,. .- v - ^ V  -V V '.-'.■■r . V  ' '
. Ïï6 i\ tî\o  purpose0 o f th is  'In v e s tig a tio n ,"  'pôbltiVëÀ-.' ' - "#44":
?.'ods whlôl\ hkx.(i. lio  spovbü,, ' nev^ .?:c iOmoCI, a ryocXiaX iypo o f grüùËii-am &'
' uovo oa ia lasu  p o s it iv e , ' "woro o la s s if io à  acv baotorià^.^*' " $ h e ' '"\.
'  ■• . . /-V -
G liT io u lt ie p  o f o3 a s s i i j in g  th is  g ro w  have boon p o in te d .ou t hr- '  -■■' ' . ’ '
dcnscn (XU5/))g' who ^^Xhoro ard perhaps few groups o f  b a o to ria  " ;.
o f which the ty p ic a l roprcso?^tativos are cooiorr to  rooogalso and tho
abex^ant typos more immorodo’' cuid aox’O d i f f i c u l t  to  sdpa:on,to i i im  those
v/Irioh o r ig in a l ly  oouutltu tod  tno ’genus Ucxcynehadtefii'im*/^  wd4 •.. .
now -LîOÿ* o au tio u s ly  c a l l  the group o f ooj?yr».oform bacteria**» \  ■•''''/•#(# ..A 7'4 '•••"• ’ ' f
An a tto o p t lias bedu mado by Advaxii uiid Iy e r  (i960)', to 4 # b "t  
, ■ ■ '  ■
I s ,  '  s. , . , .■'",!( '  ''. ; , ‘ v;s ; ■ '  " ■'■ ■ ’ '■' '■
d iv id e  tho ooxyBoform* haotoVla in to  fo u r groupe--oh''a : ^
m orpho logy* I t  was a o t  o o s ü lb lo  to  ,groiVo th o  is o la to o  fro m  ^>tudv’
■ '
ivito .four distinct norphcloglcal types,' Imt bho,#h##hWn('teirlau.Li/€ly
p la c e d  in t o  tw o fjub '^groupnï l )  la rg o  ro fls  i n  t y p i c a l  ^Hïbinüso lo lo o r '*
, , '  '  s ' ’  , ' -
f  ortKVîij.ou, ' anCl 8 )  pocao-*‘b a c l lX i  o c c u r r in g  s in g l y  o r 41^ ^^ ^^  4
(fign,i'e 88) . •rv'a/ÿ'/.f
5?hc method of flu'thornùih"dividing thd§d;tfe'%roir4d40^:bd'./;(/ 4'4^ /: 
GQon from figure 90  ^ and the oharaeters and prop]Crtid^ ' '.pf:r t h i A - / ' f f # # /  ■•
' • as a \.‘h i> lo  tî,ro p re s e n te d  i n  coupux^lson n l. th  th e  o th e r  g roups ' o r  g e no ra  
i s ô là t o d ' d u r in g  t h i s  s tu d y^  i n  f ig u r e  87#
. . . .  ' \K#^Z##4#
k ig h ty ^ ^ fiv x *  p e r. c u n t  o f  th e  C o ryno fo ria  s t r a in s  i s o la te d  v/ere 
c l a s s i f i e d  ao 'bo .1*o:aging t o  p ig m e n t gx'Oup 8  (Appexid lK  9 ) *  O.'ho 
o b s e rv a t io n  o f  hood (1 9 5 ô ) î lx a t th e re  I s  a  s t id k lh g  s i m i l a r i t y  4
___________________
Figure 28
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L arg e  o e l le d  o o ryn efo rm  s t r a i n  x  1 ,9 5 0
G ram 's s t a in
y
1
À
»
% &
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C o c o o -b a o il la ry  ooxyneform  s t r a i n  x  1 ,9 5 0  
G ram 's s t a in
I
xxhw.q in Wm' mlo#ùoeài;§ ,mâ ,ébi^wfo#-- gmàpBp - 
W tl-io ' ' ,-7 ' ;.'' " - '
nç;;ot^ ta a? riotixi% jsi mo coa^rWorà g^2?o%:;faaîr% been
'7;%;L. 3:%viewe# h j j#a8W:%(#58) mi'â i t  seaife tp. ]be. genèràii^': $o6ëp%Gâ that
''/ - f7!8om0\6 ; ^ »\ '1 '#6^ 110-
7 'V'. àfc vhv co 0 ^ 6 . iiicliiêeà iï% (iAp p'i'ép&t ,ê#inîtiôm
' '  D%:'Wooâ 'ëÜ ou ià . x ^ fe tx d e t■ ' t h i s ”>. 
S y  ■ ■ \  7g # ï# ',  p ^ f ' f  la g e l la t o  a tm ih e  'p p p a r o n t l j  ‘ûn-\a ,' '
; "- j m p i p . # ' #5'0i iS8ih07mqtl l i%
' ' ..; ui$l a '^ro%.0f,,#%7ÿ68#iv^ Tp&s^  i
; _ y , 9Zoppi^ xg':7($W8): ''r#È^ &&;^  f#mî3:'UBüE!l3ÿ"gÔG p," oihgle
' - ' ;> fla g ë llv s à  d n 7M ..a im q iit.v -p p la ^  . p p p l i ^ ix ÿ / 7  ro ê p  an& b ra no h e â  ;
'■_ :? ■ ' ' g&#pr#%7%W# %  -whiq^  G#8e-. tW y  a p p e a r .
■ ,^ .. , •.^. '. m y t i l 0 ::gô i;fm o f0r m :h a o te # a  w e re  ' :
. ' '. ':i8 o i# ë& y& â ï& ^& yb3 :^^  ./ '% w O 7 O fr% ë 8 0 lye r0 \';0 W rt # â ' ^ ^
- . a , a |h s f ê ; p b î p r  f l a g e i lm ; : v . ( f l # r 8 S0;) w h i l#  th e  o th e r  tw o  were
\:iargor r#$,- la-.,'%'#$% '*®Ohtnaab ■ îpt'fefeH' ’formation ax%& posaeaaed '■
' " ppritrlbhqha' flagêiia..(figure 7^-lIe0tloh-‘mioz^grapha wore kiWly
. / " '  :d y ) f0^ a r# & 7% 7.# r  Ëéb'éaroh B tà tio m g  â h e rd e è n ^ ) ISI10
- f iàgPl%83?- '.arrangem ent o f  th e s e  ô rgap ià i^à  i a  th e r e fo r e  i n  agreem ent:
■ ', '.; ; Vfith #bn ltà 'of : popping -,(i 0$8')v.:- ': \ ' ’■ . • ' ■>:
Figure 31
IP
C oryneform  s t r a in  show ing p o la r  f la g e l lu m  x  1 7 *5 0 0
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